Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



I 



i 

f 

1 



I 

I* 



I 

!1 



Rvpniili;! l!«'lli llif A<M-«i|'HV>H M. lolkNAI , \".»l. I. .\o. I. I;inij;n\ IS(j5 t'l \i'\. \. 

N'>. ;. M;irili 1S07 aiKl \'ul. VI, N<». i;. IVuMiil'cr 1S07 



A PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENQTHS 



HEiNRV A. ROWLAND 



CHICAGO 

Ube mnipetdits ot (Ibtcaao prcse 



t 

m 

i 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS 

I 



PRELIMINARY TABLE 



OF 



SOLAR SPECTRUM WAVE-LENGTHS 



BY 

HENRY A. ROWLAND 



PART I 



- " * ^ ■-'■■. "^ »■ ^ " •' - 

' 4 » ^ « 



- * . - » - 



- » . 



CHICAGO 

3ri)e Stniurrisitt? of (Ttirago fplrrjsjs 

1896 



THE NEW YORK 

PUDLiC LIBRARY 

284084 

A3T0R, LEMOX ANO 
TlLOrN F0Ul«K)A7 tOMS. 

11 



' 



•• •• 

• • • 

• •• • 



» • 






• • • • *• 

• « • • 

•• • • • 
» • • • • 



• • • • •; • 



• ••• •• •"• ••• 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. 1. -V. 

By Henry A . Rowland. 

The following table of the lines of the solar spectrum has 
been in course of preparation at the Johns Hopkins University 
for many years in connection with an investigation of the spectra 
of the elements. The spectrum of every known element, except 
gallium (of which I have no specimen), has been photographed 
in connection with the solar spectrum, and some of these plates 
have been measured. 

The whole solar spectrum has now been measured except 
the extreme ends, and the wave-lengths have been mostly 
reduced to my table of standards. Many of the lines, especially 
the stronger ones, have been identified with respect to the sub- 
stance producing them, but this must be a labor of years. Hence 
I have determined to publish the work so far as I have now pro- 
ceeded, expecting to add to it and correct it for a term of years, 
until I can publish a standard list of the lines of the solar spec- 
trum with all the elements to which they belong. 

The wave-length measurements have been made from my 
photographs of the solar spectrum, extending at present down 
to about wave-length 7200, and they will probably not be much 
changed in the future. The figures in the table refer to the 
wave-lengths in air at 20°C and y6^^ of mercury, as they are 
based upon the table of standards. 

The intensities of the solar lines go from i, a line just clearly 
visible on my map, up to 1000 for the H and K lines. Below i 
the lines in the order of faintness proceed from o to 0000, indi- 
cating lines more and more difficult to see. 

The ordinary scale from i to 10 or from i to 6 is far too 
limited for the spectral lines, especially for the metallic spectra; 
I to 1000 is hardly great enough for the enormous difference in 
intensity. The small range, i to 10, ordinarily used gives an 
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6 HENRY A, ROWLAND 

entirely wrong idea to the worker in this subject, and many 
books with spectroscoj)ic theories might have been saved by 
using a scale from i to looo. 

The expenses of this work have been partly borne by appro- 
priations from time to time by the Bache fund of the National 
Academy of Sciences, the Rumford fund of the American 
Academy of Sciences, and the Bruce fund of Harvard College 
Observatory. 

The measurement and calculation of wave-lengths have been 
made most carefully by Mr. L. E. Jewell. 

My thanks are due to very many friends for assistance in 
procuring pure and rare elements, etc. 

The symbols used are as follows: A line that is not clearly 
defined, or that is much weaker than it should be for a line of its 
breadth, is indicated by an N (such a line may generally be 
considered as composed of two or more lines too close together 
to be separated). Two line close enough together to be con- 
sidered double are indicated bv a d, and a double whose com- 
ponents are very difficult to separate is indicated by d ? ; like- 
wise three lines so close together as to be considered a triplet 
are indicated by a t. 

Where several lines are connected by a large brace there is 
generally shading extending from the center of some strong line 
to other lines at the extremities of the braces. This is the case 
with the stronger lines of iron and some other elements. 

In the column devoted to the identification of the solar lines 
an interrogation mark indicates that the identification of the solar 
line with the element given is uncertain. Where two or more 
elements are given, the solar line is compound. The order in 
which they are given indicates the portion of the line due to 
each element, as follows: C-Fe-Cr. However, it is not always 
possible to correctly assign the exact positions, and consequently 
there are probably many errors in the positions assigned. Where 
the solar line is too strong to be due entirely to the element 
with which it is identified, it is represented thus : — Fe, and indi- 
cates that the iron line is coincident with the red side of the 
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solar line, the origin of the rest of the line being unknown. If, 
as far as can be determined from the plates, two metallic lines 
coincide exactly with the same portion of a solar line, this is 
shown by using a comma instead of a dash. Thus: Fe, Cr. In 
some cases when a double line is particularly difficult to sepa- 
rate, measurements are given on the two components and also on 
the line unresolved. This last measurement is placed in paren- 
thesis between the other two measurements. Thus : 

W.-L. INTENSITY. 

3738-454 ) 
(3738.466) [ 

3738.505 ) 

means that there is a line at w-L 3738,466 with the intensity 6; 
and that with good definition this line may be resolved into two 
components having the intensities 3 and 2 and the given wave- 
lengths. 

Johns Hopkins University. 
Baltimore, Dec. 1894. 
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WAVE-LENGTHS. XIV.' 

By Hknry a. Rowland. 



Wave- length 



Substance 



2975.587 
2975.766 
2976.036 
2976.191 
2976.316 
2976.801 
2977.021 

2977-331 
2978.151 

2978.316 

2978.670 

2979 480 

2979.670 

2979.800 

2980.080 

2980.330 

2980.490 

2980.690 

2980.915 

2981.070 

2981.990 

2982.180 

2982.340 

2982.530 

2982.885 

2983.649 ' 

2983.764 

2984.414 

2984.654^ 

2984.849'' 

2985.119'* 

2985.359 

2985-439 
2985.629 



Cr 



Cd? 
Cr 



Ca, Fe? 



Intensity 

and 
Cliaracter 



O 
000 

oNti? 

000 
000 
000 

00 Nd? 
000 N 
000 N 
0000 N ? 
000 N 
00 

0000 N 
oN 
oNd? 
00 
000 
00 


00 N 
000 N 
00 

000 N 
00 N 
000 
0000 N 
000 N 
0000 
00 

000 N d ? 
000 N d ? 
0000 N 
0000 N 
000 



Wave - length 



2985.999 
2986.109 
2986.239 
2986.379 
2986.579 
2986.749 
2986.999 
2987.169 
2987.289 
2987.439 s 

2987.959 
2988.144 , 

2988.333 
2988.59S 

2988.733 
2988.873 

2989.038 - 
2989.298 

2989.523 

2989.708 

2989.828 

2990.008 

2990.173 

2990.438 

2990.523 

2990.718 
2990.788 
2990.968 
2991.203 
2991.318 
2991.538 
2991.738 

2992.188 
2992,488 




Cr 



Fe? 



Cr 



Fe? 



Intensity 

and 
Character 



000 

000 

000 

000 



00 N 

0000 

000 

000 

000 

0000 N 
00 N 
000 N 

000 

00 

000 

oN 

00 
000 

I 

000 
000 
00 

o 
I 

00 

000 

00 

o 

0000 

000 

00 

000 Nd ? 

0000 



* When the publication of the Table was commenced in the first volume of this 
Journal, the calculations of wave-lengths in the extreme ultra-violet was not com- 
pleted. These wave-lengths will be published in this and subsequent numbers of the 
Journal. 

=* Strong line of iron at 2983.689. The strong shaded lines of iron and some other 
elements are with difficulty seen in the faint beginning of the ultra-violet solar spec- 
trum, and as a consequence their intensities are much less than in corresponding 
metallic spectra. 

3 Violet portion of line partly due to a line of overlapping yellow. 

*Red portion of line partly due to a line of overlapping yellow. (S 
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Intensity 


1 

1 




Intensity 


Wave-length 


Substance 


and 


1 Wave-length 


Substance 


and 






Character 

1 

1 


1 




Character 


2992.693 


Ni 


3002.433 




000 


2992.828 




0000 ' 

1 


, 3002.593 


Ni 


00 


2993027 




000 


3002.743 


Fe,- 


00 


2993.177 




000 


3003.102 


-.Fe 


oN 


2903.327 




000 


3003.182 




iN 


2993.457 




000 


3003.312 




000 


2993.807 




0000 


1 3003.572 




oNd? 


2993.927 




00 


3003.773' 


-,Ni 


2Nd? 


2994.177 


Cr 


00 


1 3003.962 




00 


2994.327 




000 N 


3004.230 




00 


2994.527 s 


Fe, Ni 


000 


3004.572 




000 


2995.057 s 


Ca 


000 


' 3004.732 




I 


2995.212 


Cr, Co 


00 


1 3004.912 




000 N 


2995.347 




000 


' 3005.160 s 


Cr 


3 


2995.597 




00 


I 3005.407 s 


Fe?,- 


3 


2995.7673 




00 


1 3005.572 




000 Nd? 


2995.937 




000 


1 3005.852 


.,Co? 


2d 


2996.090 




2 


1 3006.059 







2996.187 




000 1 


1 3006.262' 




oNd? 


2996.347 




0000 1 


3006.482 




000 Nd? 


2996.495 


-, Fe? 


2 1 


3006.677 




oNd? 


2996.689 


Co?, Cr 


1 

I i 


3006.982 s 


Ca 





2996.940 




I 1 


3007.237 s 


-.Fe 


iN 


2997.067 




000 


3007.405 s 


Fe 


iNd? 


2997.317 




00 


3007.592 




00 N 


2997-437 s 


Ca, Cu? 


2 


3007.757 


Mn? 


00 


2997.602 




000 1 


3007.862 




000 


2997.7«7 




00 Nd? 


3008.072 




000 


2998.066 







3008.212 s 


Fe 


00 


2998.266 




00 


3008.312 


Mn? 


00 


299«.45l 







3008.582 




00 N 


2998.606 




00 


3008.744 




oNd? 


299*^.776 




000 ! 


3008.914 




00 


2998.910 


Cr 


2 


3009.022 




0000 


2999.136 




0000 


3009.190 


Fe? 


I 


2999.286 




00 


3009.302 s 


-,Ca 


I 


2999.603 s 


Fe,- 


00 N 


3009.462 




00 


2999.748 s 


Ca 





3009.642 s 


-,Fe 


2N 


2999.923 




000 


3009.822 




iN 


3000.043 




000 


3010.277 







3000.178 




00 


1 3010-522 




00 


3000.458 




00 


1 3010.731 







3000.553 


Fe,- 


00 


1 3011.257 


Mn? 


00 N 


3000.693 


Co,- 


00 


3011.390 




00 


3000.913 


Ti?, Ca 


000 


3011.527 




00 


3001.103 s 


Cr, Fe 


ooNd 


I 3011.597 


Fe 


iN 


3001.373 




00 Nd 


' 3011-747 




000 


3001.763 




000 


' 3011.832 




00 


3002.093 




000 N 


' 3011-907 




00 N 


3002.288 




000 


1 3012.146* 


Ni,- 


5d? 



* Red portion of line partly due to a line of overlapping yellow. 

* Violet portion of line partly due to a line of overlapping yellow. 
^Vcr)' strong shaded iron lines. 
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Intensity j 


1 

1 




1 

. Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


1 and 






Character 


; 




1 Character 


3012.247 




000 N 


3020.936 




000 N 


3012.557 s 




2 i 


3021.170'^ s 


Fe 


1 3 


3012.707 




000 i 


3021.346 




000 N 


3012.827 




000 N 1 


1 3021. 5I6 




] 0000 N 


3013-037 







, . 3021.676 


Cr 


I 


3013.169 


Cr? 


I 


1 3021.821 




0000 N 


3013.227 







3022.001 




000 N 


3013.437 




00 Nd? 3022.216 




ooooNd? 


3013.691 


Co 


00 


, 3022.371 




00 


3013.840 


Cr 


I 


! 3022.470 


Co 





3014.067 




000 3022.693 




I 


3014.215. 
3014.282^ 






1 


3022.861 


-,Mn 


I 




1 

I 


3023.011 




0000 


3014.427 




00 


3023.178=' 




2N 


3014.552 




000 N j 


3023.4I6 




000 


3014.752 


Mn? 


000 


3023.559 




00 N 


3014.878 




I 


' 3023.796 




000 N 


3015.049 


Cr 


I 1 


, 3023.984 




oNM? 


3015.300 


Cr 


1 

2 


3024.156 s 


Fe.- 


4Nd? 


3015.467 




000 


1 3024.326 




000 


3015.617 




2 


3024.465 s 


Cr 


4 


3015.790 


Co 


000 


3024.756 




000 Nd? 


3015-917 




000 


3024.908 




I 


3016.047 


Fe?- 


2 


3025.095 




iNd? 


3016.300 S 


Fe,- 


4N(l 


3025.385 s 




3 


3016.557 


Mn? 


00 


3025.571 




0000 N 


3016.622 




000 


3025.737 


-,Fe? 


2N 


3016.869 




2 • 


3025.961 s 


Fe 


2N 


3016.957 




I 


3026.131 




00 N 


3017.127 




0000 


3026.331 




000 N 


3017.308 


Ti? 


I 


3026.486 


Co 





30i7.3<)i 


Co? 





3026.591 


Fe.- 


3 


3017.516 




0^, i 


3026.761 




2 


3017-691 


Co, Cr 


iNM? 


3026.931 




I 


3017.786 s 


Fe,- 


1 N 


3027.069 







30i7.9(>i 




00 


3027.141 







3018.086 




000 N 


3027.291 s 


Fe 


000 N 


3018.248 




I 
00 


3027.481 




000 N 


3018.361 




3027.717 







3018.601 


Cr.- 


2 


3027.SII 




I 


3018.919 


Cr 


I 


3027.999 




000 N 


3019.078 s 


-, Fe 


iN 


302S.I28'.' 




3 


3019.271 


Ni 


iN 


3028.243 




I 


3019.426 




I 


3028.403 




00 


3019.666 




0000 


3028.561 




00 Nd? 


3019.986 




00 N 


3028.716 







3020.106 




oN 


3028.806 







3020.346 




000 N 


3028.980 




I 


3020.606 ^ s 


Fe 


00 N 


3029.134 




I Nd? 


3020.826 's 


Cr, Fe 


00 Nd? 

1 


3029.261 


Cr 


I 



^Violet portion of line partly due to a line of overlapping yellow. 
^Very strong shaded iron lines. 
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I i 



Wave-length 



Substance 



3029.369 
3029.441 
3029.661 

3029.835 
3029.936 
3030.091 
3030.261 
3030.356 

3030.591 
3030.720 

3030.881 
3031.046 
3031. 161 
3031.312 
3031.454 
3031.591 

3031.741 
3031.^^21 

3031.975 
3032.141 

3032.336 

3032.567 
3032.741 

3032.971 
3033.026 

3033-211 
3033-321 
3033-532 
3033-718 
3033918 
3034.036 
3034.166 
3034.304 

3034.558 
3034.669 

3034-911 
3035.098 

303 5 -.U I 
3035.468 

3035-581 
3035.847 s 
3036.001 
3036.215 

3036.370 

3036.505 
3036.625 

3036.880 

3037.085 

3037.160 

3037.330 



Fe?- 
Ti? 



Fe 
Cr 



Fe 

Co, Cr 

Cr? 

Fe 

-,Ni? 



Cr 
Co,- 



Ca? 



Cr 



Intensity 

and 
Cliaracter 



Wave-length 



3 
oN 

000 

4 

000 

I 

3 
2 

000 

I 

000 N 

I 



I 

I 

00 N 

I 

I 

3 
0000 

000 N d ? 

I 

0000 

0000 

3 
2 

0000 

5 


2 

000 

00 

2 

2 

3 

00 



o 

I 

000 N 

5 
00 



00 



00 

iNd? 

00 

2 

iN 



3037.510 s 
3037.685 

3037.895 
3038.050 

3038.210 

3038.423 
3038.625 

3038.860 

3039-095 
3039-170 

3039-309 

3039-433 
3039-660 

.3039-721 
3039.883 
3040.030 
3040 130 
3040.340 

3040.435 
3040.550 
3040.712 
3040.865 

3040.950 
3041.060 

3041-145 
3041.325 
3041-532 
3041.740 
3041-867 
3042005 
3042.150 

3042.365 
3042.592 

3042.765 

3042.957 

3043-239 

3043-456 

3043-648 

3043-870 

3043-970 

3044.112 s 

3044-220 

3044-345 

3044-442 

3044-671 s 

3045-100 

3045-183 

3045-440 

3045-560 

3045.695 



Substance 



Fe 

Ni 
Co?,. 



Co,- 
Cr 



Fe 
Mn 

Cr 



Mn? 

Fe 
Fe 

Fe 

Co 
Fe 



Mn? 
Mn? 
Co 



Mn 
-,Ni 
Fe 



Mn,- 



Intensity 

and 
Character 



10 N 
O 

o 

3 
I 

2 

I 

3 
I 

2 

0000 

2 



2 

2 

0000 

000 

0000 

I 

3 
I 



2 

2 

o 

00 N 

oNd? 

2 

2 

00 

3 

o 

3 
o 
o 
I 
I 

0000 

I 

3 
000 

o 

0000 

\v 

000 N 
0000 N 

3 
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1 

i 


Intensity 


1 

1 




Intensity 


Wave-length Substance 


and 


Wave-len^h 


Substance 


and 




-,Mn? 


Character 


1 




Character 


3045.870 


2N 


3053.856 




I 


3046.025 1 


0000 


3053-988 


Cr 


3 


3046.150 1 





.3054.429 


Mn, Ni 


10 


.^046.375 


00 


3054.807 


-,Co 


I 


3046.610 ' 


00 


.W4.931 







'3046.778 s ' Ti,- 


5 


.W5.051 


Zr 





3046.Q19 





' 3055.233 







3047.041 


I 1 


' W5.374 


Fe 


4 


3047.158 Mn I , 


1 3055.428 




2 


3047.311 







.^055.563 







3047.471 




oN 


1 3055.701 




0000 


3047.725 « 


Fe 


20 N 


3055.814 U 
3055.861 J- 




2 


3047.911 




iNd? 







3048.151 


,Co 


oNd? 


3056.021 




0000 N 


3048.327 




I 


1 3056.221 







3048.449 


000 


3056.339 




' 


3048.563 


3 


3050.441 




I 


3048.701 1 


000 Nd? 


1 3056.691 







3048.893 


I 


! 3056.861 




2 


3048.999 ' Mn, Co 


2 


3056.901 




I 


3049.124 





.^057.117 




00 N 


3049.26 1 


00 


3057.257 




I 


3049.462 




3 


3057.382 




00 


304^-640 




2 


3057.552 s 


Ti, Fe 


20 


3049.856 




000 X d 


3057.753 


Ni 


2 


3050.001 




000 N 


3057.907 




iN 


3050. 1 86 ) . 




2 


3058.072 




00 


3050.231 \ ^ 




4 


3058.189 


Ti 


4 


3050.374 




0000 


3058.457 




I 


3050.501 




0000 


30 58.60 «; 




I 


3050.623 


Co 


000 


3058.812 







3050.771 




I 


3059.012 




iN 


3050.943 


Ni 


5 


3059.212 s 


Fe 


20 


3051.156 




I 


3059.377 







3051-351 




0000 


3059.482 







3051.528 




2N 


3059.616 




2 


3051.721 




000 N 


3059.845 


Ti 


3 


3051.896 




00 


3060.137 


-,Co 


I 


3052.091 




000 N 


3060.192 




00 


3052.256 




00 


3060.337 




00 


3052.331 


Cr? 





3060.450 




I 


3052.396 







3060.552 




I 


3052.591 




I 


3060.652 


Fe? 


I 


3052.694 







3060.727 




I 


3052. 89 1 







3060.878 




2 


3053.031 




00 


3061.093 s 


Fe? 


3 


3053.173 ^i 


Fe 


4 


3061.259' 




00 N 


3053.341 




000 X 


3061.487 


Zr 


00 N 


3053.530 s 




7d? 


3061.682 







3053.764 







3061.772 


Cr? 


00 



Red portion of line partly due to a line of overlapping yellow. 



TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 

3 


Wave-length 


Substance 


and 
Character 


3061.931 S 


Co 


3069.288 




2 


3062.082 




00 


3069.441 




I 


3062.222 


Mn 


I 


3069.562 




2 


3062.358 


Co,- 


4N 


3069.788 




I 


3062.622 




00 


3070.022 




I 


3062.795 




00 


3070.145 







3062.969 




3ci? 


3070.372 


Mn 


3 


3063.152 




0000 


3070.487 




00 


3063.282 




I 


3070.599 




I 


3063.348 




3 


3070.802 







3063.512 


Cu 


000 


3070.902 







3063.612 




2 


3071. 112 




00 


3063.662 




3 


3071-252 




I 


3063.836 




2 


3071.360 


Ti 


3 


3063.912 




00 


3071-542 




00 


3064.043 


Fe? 


2 


3071.662 


-,Ba 


00 


3064.122 




I 


3071.784 







3064.323 




2 


3071.905 




00 


3064.475 


Co 


I 


3072.072 


Co 


I 


3064.622 




000 


3072.222 


Ti 


3 


3064.729 


Ni 


3 


3072.289 







3064.802 




I 


3072.435 


Co 


3 


3064.936 




I 


3072.602 




I 


3065.062 




I 


3072.777 




000 


3065.201 


Cr?,- 


2 


3073-091 


Ti,- 


6Nd? 


3065.423 




I 


3073-232 


Mn,. 


I 


3065.602 




0000 


3073-342 




2 


3065.722 




00 


3073-477 




0000 


3065.882 




0000 Nd? 


.^073-632 


Co 


00 


3066.101 


-,Mn 


2 


3073-784 


Cr 


I 


3066.251 







3073-939 


Cu,. 





3066.334 


Ti 


2 


3074.104 


Fe? 


I 


3066.471 


Ti 


I 


3074-262 


Fe? 


2 


3066.608 


Ti, Fe? 


2 


3074.492 




I 


3066 793 




000 


3074.542 


Fe? 


2 


3066.923 




000 


3074-803 







3067.101 


Fe? 


• I 


3075-012 




000 N 


3067.230 


Fe 


2 


3075-142 




000 


3067.369 s ] 


Fe 


8 


3075-242 







3067.493 1 




iN 


3075-346 s 


Ti 


3 


3067.764 \ 




I 


3075.462 







3067.895 




I 


3075-562 


• 


0000 


3068.046 1 




2 


3075.702 




oN 


3068.283 1 


Fe 


2 


3075.840 s 


Fe 


3 


3068.388 ! 




I 


3076.002 




I 


3068.583 




I 


3076.105 




I 


3068.705 




I 


3076.372 







3068.832 




I 


3076.542 




I 


3068.903 1 







3076.692 




0000 


3069.053 1 




00 


3076.857 








14 



HENRY A, ROWLAND 







Intensity 






— • 

Intensity 


Wave- length 


Subbtancc 


and 


Wave-length 


Substance 


and 






Character 


1 




Character 


3076.938 







! 3083.957 




00 


3077.134 







, 3084. 1 62 




00 


3077.2Q5 S 


Ke 


3 


3084.272 




0000 


3077.332 s 




I 


3084.397 




000 


3077.502 




0000 Nd? 


3084.562 







3077.065 







3084.682 


Cr? 


00 


3077.747 




I 


3084.792 




0000 


3077.842 


Ke? 





3084.902 




0000 


3077.942 


Cr 





3085.004 




I 


3078.151 S 


Ke? 


4d? 


3085.150 







3078.359 







3085.313 




2 


3078.494 




! 

2 


3085.438 


Ke? 


I 


3078.552 


Ke 


1 

3 


3085.502 




I 


3078.709 S 


li,- 


8d? 


3085.652 




0000 


3078.932 




000 1 


3085.780 




I 


3079.022 




00 ' 


3085.827 




I 


3079.212 




000 Nd? 


3085.972 




000 


3079.415 




00 


3086.102 




000 N 


3079.482 


o> 


oN ; 


3086.217 




000 


3079.724 s 


Mn 


2 


3086.335 







3079.862 




0000 


3086.503 


Co 


I 


3079.932 




000 


3086.636 




2 


3080.086 


Ke? 


4 


3086.742 




00 


3080.223 


Ke? 


I 


3086.893 s 


Co 


4 


3080.352 







3087.094 




000 


3080.475 




I 


3087.182 s 


Ti 


I 


3080.529 




00 


3087.451 




I 


3080.702 




00 1 


3087.559 







3080.864 .s 


,Ni 


5 


3087.639 


Cr? 


000 


3080.984 


Cd 


00 


3087.799 




00 


308 1 . 1 1 2 




I I 


3087.949 


Co 


Nd? 


5081.354 




2 


3088.145 s 


Ti 


7d? 


3081.419 


Mn.- 


3 


3088.294 




oN 


3081.567 




1 


3088.461 




I 


3081.657 




I 1 


3088.716 




00 


3081.787 




I 


3088.858 




2 


3081.832 




I 


3088.929 




0000 


3081.947 







3089.106 







3082.142 


Mn? 


I 


3089.202 




000 


3082.275 s 


Al 


5 


3089.509 


Ti 


I 


3082.632 




00 


3089.614 




00 


3082.734 


Co 


2 


3089.719 


Co 


3 


3082.957 


Co 


00 N 


3089.851 




2 


3083.149 




I 


3089.974 




2 


3083.275 




I 


3090.32S 


Ti?, Ke?,Co 


iN 


3083.389 




I 


3090.4S0 




I 


3083.489 




00 


3090.592 







3083.610 







2090.839 




00 


3083.727 




00 i 


3090.974 







3083.859 s 


Ke 


4 


1 3091.177 


-.Mg 


4 
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15 



Wave-IenRih 



SiibMance 



Intensity 

and 
Character 



Wave-length 



309i..^iQ 




IN 


30QI.477 




I 


3091.689 


he 


4 


3091.799 




00 


3091.976 




\ 


3092.199 







3092.339 




0000 


3092.509 




I 1 


3092.579 




00 


3092.704 




0000 j 


3092.818 s 


Al 


4 


3092.957 ^ 


Al 


I 


3093.089 


Mg 


I 


3093.229 




2N 


3093.452 


Fe 


I 


3093.004 




i 


3093714 




00 , 


3093.829 




000 


3093.929 


Fe 


I ' 


3093.989 




1 

I ! 


3094.049 


Fe. Cu? 


000 


3094.174 




0000 , 


3094-311 




I ' 

1 


3094.401 




I 


3094.470 




00 


3094-575 




00 1 


3094.732 s 




2 


3094.830 




0000 


3095.003 s 


Fe?,- 


4 ': 


3095.190 







3095.360 


Fe 


2 


3095-453 




3 


3095.660 




00 N 


3095.830 


Co 


00 Nd ? 


3095.990 


Cr,- 


' 


3096.145 




I 


3096.244 




2 


3090.430 







3096.510 


Co 





3096.655 


Cr? 


000 


3096.730 







3096.870 


Co,- 


000 N 


3097008 


rMg 


5 


3097-235 


Ni 


2 


3097.282 


Ti 


I 


3097.460 




000 


3097.538 




00 


.^097.595 




00 


3097.723 




00 


3097.890 




' 



3097.935 

3098.070 

3098.177 

3098.298 

3098.430 
3098.560 
3098.693 
3098.825 
3098.930 
3099.073 

3099.220 

3099-340 
3099-523 

3099.680 
3099.780 

3099.895 

3100.001 ) ^ 
3100.092 ) '^ 

3100.255 

3100.430 s 
3100.629 

3100.787 s 

3100.944 

3101.047 
3IOI.II7 
3101.347 

3101.522 
3101.079 s 
UOI.799 
3102.000 s 
3102.079 

3102.253 

3102.404 
3102.474 
3102.624 

3102.748 
3102.869 
3102. 9S7 

3103.084 
3103.214 
3103-389 
3103-454 
3103-599 
3103-719 
3103.886 

3103-924 
3104-087 

3104.269 

3104.379 
3104.454 



Substance 



Fe, Co 



Ni,. 
Zr 



Co 

Fe 
Fe 

Fe, Mn 

Fe, Ti 
Fc, Co? 

Fe 



Ni 
Ni 



V 
-,Co 



Fe 



Co, Fe? 

Ti, Fe.-* 

-,Co 



Intensity 

and 
Character 



000 
000 
O 
2 

0000 

000 

2 

000 

00 

00 

2 

O 

I 

oN 

000 
000 

3 

3 
00 N 

4N 

000 

3 
I 

I 
I 

00 N 
4N 
I 00 N 

I 3 
I 00 N 

i I 

0000 
I o 

00 
' I 
I 
I ooooNd ? 



I 

00 

0000 

2 

3 
00 

o 

0000 

00 



i6 
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Intensity 


i 




Intensity 


Wave-length 


Sul»tance 


and i 
Character 

1 


Wave-length 

1 
1 


Substance 


and 
Character 


3104.676 




2N 


1 3112.183 


Fe, Ti? 


2 


3104.819 




00 


1 3112.320 




IN 


3104.884 




0000 


3112.575 


Ti? 


00 


3105.019 




00 


3112.715 




0000 


3105.199 


Ti 


2 


3112.790 
3112.91O 




00 


3105-279 




I 




0000 


3105.429 




0000 


i 31 13.060 




00 


3105.569 


-,Ni 


2 


3113-203 




00 


3105.668 




I i 


1 3113-320 




0000 


3105.782 




I [ 


3113.490 




I 


3105.999 


Co? 


0000 N , 


3113.560 


Co 





3106.137 




2 ' 


3113.698 


Fe? 


I 


3106.346 


Ti 


3 


3113-773 







3106.664 S 


Zr 


2 


3113.945 




oN 


3106.914 


Ti 


000 


3114-I85 


Ti? 


I 


3107.012 




I , 


3114-232 


.,Ni 


3 


3107.197 


Co,- 


00 N ' 

1 


3114.423 




2 


3107.427 




' 


3114-460 




I 


3107.564 




i 


3114.590 




0000 


3107.670 




I 


3114-735 




00 


3107.830 


Ni? 





3114-780 







3*07.959 




00 


3114.^85 




I 


3108.089 


Fe? 


I 


1 3115.I50S 


Fe 


iN 


3108.239 




0000 N 


3115-390 







3108.369 




00 N 


3115.460 







3108.469 




0000 


3115-575 







3108.661 


Cu? 


00 


3115.670 




00 


3108.787 







3115-775 




I 


3108.991 







3115.990 







3109.057 




1 


3116.I60 




0000 N 


3109.179 




I 


3116.370 


Fe? 


I 


3109.439 s 


-.Cr 


3 


3116.500 







3109.609 


Co 


00 


31 16.610 


Fe? 


I 


3109.729 




I 


3116.74I 


Fe 


2 


3109909 




0000 


3116.835 




I 


3110.034 




00 


3117-025 







3IIO.I9O 


Co,- 


I 


3117-090 




I 


31 10.35 I 


Fe? 


5Nd? 


^117.145 




00 


3110.635 




00 


3117-309 




I 


3IIO.81O 


Ti, V 


5Nd? 


3117-357 







3IIO.955 


Co, Fe? 


2 


3117-540 


Ti? 


00 N 


31 1 1. 000 


Cr, Zr 


I 


1 3117-770 


Ti. Fe? 


2 


3I1I.I80 




0000 


' 3ii7.«77 




I 


31 1 1.285 




00 


; 3117-998 




2 


3III.4IO 


Co? 


00 N 


3118.249 


Ti? 


I 


3111-530 




0000 


: 3118.300 


Co 





3 1 1 1 .640 




0000 


1 3118.498 


V 


3 


3111.791 


Fe? 


I 


311X.665 




00 


3111.920 


Fe? 


2 


3118.764 


Cr,- 


2 


3112.050 




00 


1 3i»8.935 


1 
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Wave- length 



3II9.I44 
3119.307 
3119.460 
3119.613 

3119.787 
3119.9II 
3 1 20. 1 2 1 
3120.201 
3120.346 
3120.481 

3120.539 
3120.71 1 
3120.841 
3120.986 

3 1 2 1 . 1 9 1 
3121.270 s 
3121.529 

31-21. 714 
3121.893 
3121.969 
3122.079 
3122.192 
'3122.329 
3122.427 
3122.680 

"3122.774 
3122.894 

3123.019 
3123.059 
3123.203 

3123.371 
3123.460 

3123.554 
3123.672 

3123.809 
3123.889 
3124.070 
3124.208 

3124.394 
3124.599 
3124.749 

3124.799 
3124.914 
3125.029 
3125.109 
3125.164 

3125.399 
3125.579 
3125.779 
3126.029 



Substance 



-.Cr 

Fe 

Ti?. Cr 

Ti 



-,Cr 
Fe 

Zr 
Fe? 

V 

Co 

Co,- 



Fe? 



Ti 
. Fe? 



Ti? 
Fe? 



Cr,. 



Cr? 

Fe, V 

Zr 



Intensity 

and 
Character 



00 

iNd? 

00 

3 
I 

I 

00 N 

0000 

I 

3 

2 

000 



I 

0000 

4 
I 

3 

I 

00 

00 

o 



I 

2 

00 

0000 

o 

00 



00 



00 

I 

0000 

00 N 
I 



000 N 

00 

00 

000 

00 

2 

4 

2 

5 
00 

5 




Wave-length 

1 


Substance 


3126.319 


V, Fe 


3126.444 




3126.584 




3126.729 




3126.879 


Co,- 


3126.959 




3127.159 




3127.229 




3127.359 


Fe?, Co 


3127.474 




3127.604 




3127.784 




3127.959 




3128.199 




3128.402 




3128.499 




3128.634 




3128.819 


Cr,- 


3128.889 




3129.010 


Fe? 


3129.120 


Co 


3129.220 


Fe? 


3129.290 


Zr 


3129.433 


Fe, Ni 


3129.645 


Co,- 


3129.880 S 


Zr 


3130.060 




3130.250 




3130.380 


V 


3130.529 




3130.681 




3130.745 


Be? 


3130.909 


Ti,- 


3131.169 


Be? 


3131.350 


Cr,- 


3131.475 




3131.560 




3131.640 




3131.822 




3131.920 




3132.065 




3132.169 


-,Cr 


3132.303 


-.Co 


3132.402 


Mn? 


3132.635 


Fe? 


3132.749 


Mo 


3132.935 


Cr,. 


3133.180 




3133.330 


Cd, Zr 


3133.449 


V 



Intensity 

and 
Character 



5 
000 

00 

I 

I 



00 

000 

o 





2d? 

I 

oN 

I 

o 



2 

00 

I 

000 

I 

o 

3 
00 N 

o 

00 N 

00 N 

3 
I 

I 

o 

3 
iN 

o 



o 



o 

000 
000 

4 




2 

I 

00 N 

I 

I 

2 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


3I33-605 


Zr 





3138.901 







3133790 




000 N 


3139.031 







3134.080 




00 Nd? 


3139.221 




000 


3134.230 S 


Ni, Fe 


8 


3139.279 




2 


3134-451 




I 


3139.421 







3134-510 




I 


3139.601 




00 


3134.655 




000 


3139.781 




I 


3134-740 




00 


3139.876 




I 


3134.830 




00 


3140.052 


Fe?, Co 


5 


3135.051 


V,- 


2 


314O.131 




0000 


3135.160 




000 


3140.324 







3135.295 




000 


3140.503 


Fe? 


2 


3135.470 


Fe? 


I \ 


3140.626 




000 


3135.567 


Fe? 


I 


3140.872 s 


Co,- 


3 


3135-703 







3141.053 




000 N 


3135-821 


Fe? 


2 


314I.221 




00 


3135.985 


Fe? 


I 


3141.296 







3136.130 




00 


314I.4II 




00 


3136-200 




000 


! 3141.628 


-,Ti? 





3136.310 







3I4I.78I 


Ti? 


00 


3136.460 




00 


3I4I.9I6 




0000 


3136.621 


Fe? 


2 


3142.023 




2 


3136.705 







3142.136 




000 


3136.822 


Cr, Co 


3 


3142.271 




000 


3137.005 




I 


3142.339 







3137-MO 


Zr 





3142.585 


Fe, Cu? 


5 


3137.215 




000 


3142.626 




000 


3137.445 s 


Co 


3 


3142.791 




000 


3137.560 


Co 


000 


3142.846 


Mn 


00 


3137.675 




00 


3143.012 


Fe 


2 


3137.825 




00 


3143.131 




I 


3137.880 


Co 





3143.271 




00 


3138.01 1 • 




00 


3143.357 


Fe? 


I 


3138.129 




00 


3143.451 




0000 


3138.I9I 




00 


3143.601 




2N 


3138.321 


Cr? 


000 


3143.690 




iN 


3138.421 




0000 


3143.879 


Ti 


4 


3138.521 




000 


3144.01 I 







3138.633 


Fe? 


2 


3I44.III 


Fe 


2 


3^38.798 


Zr 


I 


3144.231 








18 
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19 







r 

Intensity ' 


i 




Intensity 


Wave-length 


Substance 


and 


Wave -length 


Substance 


and 






Character ' 


1 
1 

3150.947 




Character 


3144.351 







Co? 


0000 


3144.441 







3151.120 




1 


3144.568 




1 


1 3151.212 




0000 


3 1 44.6 1 6 


Fe? 


1 


1 3151.352 




iN 


3144.744 




i 


, 3151.467 


Fe 


2 


3144.852 


Ti? 


I 1 


3151.632 




0000 


3144.931 




000 1 


' 3151.757 




000 


3145.040 







1 3151.978 


Fe? 


I 


3145.206 


Co, Fe 


3 


3152.115 




1 


3145-251 




2 


3152.232 







3145.484 




3 


3152.377 


Ti,- 


5 


3145.641 




1 


3152.572 




00 


3145.840 


Ni,- 


2 1 


\ 3152.712 




0000 


3145.906 




1 


, 3152.852 


Co,- 


1 Nd? 


3146.091 


Zr 


1 

I 


3152.972 


Cr? 


000 


3146.221 




000 1 


3153.072 







'3146.371 




I i 


i 3153.173 




00 


3146 416 




I 




1 3153.306 


Fe 


3 


3146.581 







j 3153.434 


Fe? 


I 


3146.713 




I 1 


3153.683 


Cr,. 


00 Nd? 


3146.871 




i 


' 3153.866 s 


Fe? 


I 


3147.049 




1 


1 3153.985 




0000 


3i47.i«3 


Co 


2 


1 3154.120 




00 


3147.350 


Cr 


■ 3 


i 3154.235 




00 


3147.382 


Ti?, Fe? 


2 1 


3154.315 


Fe, Ti 


3 


3147.562 




I i 


3154.535 




I 


3147.714 


Fe? 


1 I 


' 3154.608 


-.Ke 


I 


3147.899 


-.Fe? 


I 


1 3154.710 







3148.157 


Ti 


2 ' 


; 3154.758 


-,Co 





3148.283 


Mn 


I ' 


3154.903 


, -•<^° 


I 


3148.422 




00 1 


3155.055 


1 

1 


000 N 


3148.555 


Fe, Cr 


3 1 


3155.245 


-,Cr 


I 


3148.757 




0000 N 


3155.405 


1 Fe 


I 


3148.912 




oN 

1 


3155.520 


1 


00 


3149.015 




1 


3155.737 


1 





3149.237 




000 N 


3155.773 


1 Ti 


3 


3149.432 


Co 


I I 


3155.910 


V 





3149.512 




000 1 


3156.020 







3149.612 




00 I 


3156.055 







3149.757 




0000 

1 


3156.205 




0000 


.^149.839 




1 


3156.305 




0000 


3149.967 




2 1 


3i«;6.387 


Fe 


2 


3150.013 




1 


3156.565 


Fe? 


I 


3150.192 




I 


3156.680 







3150.344 







3156.842 




00 


3150.422 


Fe 


1 


3156.960 







3150.532 


• 


00 


3157030 







3150.627 


1 


000 


3157.145 


Fe 


2 


3150.767 


Co? 


0000 


3157.257 


Co, Fe? 


I 


3150.862 


, 


I 


3157.408 


1 
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Intensity 


1 


1 

1 
1 


lutensity 


Wave-length 


Substance 


and 


Wave -length 


Substance > 


and 






Character 


1 


1 


Character 


3157.525 


Ti?,- 


I 


1 

3163-336 


1 

1 





3157.615 




I N 


3163.536 




2 


3i57-74« 




00 


3163.671 




0000 


3157.865 







3163.796 
3163.881 


Cr 


0000 


3157-996 


Fe 


I 1 







3158.110 


Fe? 





3164.001 


Fe 


I 


3158.163 







' 3I64.O43 




I 


3158.305 




00 


1 3164. 181 







3158.465 







3164.286 


Cr 


00 


3158.517 




I 


3164.408 


Fe? 


I 


3158.635 







3164.531 







3158.747 







3164.661 







3158.897 


Co 


I 


3164.798 




I 


315Q.000S 


Ca 


2 


3164.946 




I 


3159-125 


Fe? 





3165.OII 




000 


3159-225 







3165.117 


Fe 


I 


3159.375 




r 




3165.196 




000 


3159-463 







3165.269 




I 


3159.550 




00 


3165.378 







3159.645 




I 


3165.532 


Zr 


00 


3159-785 


Co 





3165.624 




I 


3159-945 




00 N 


3165.787 




000 N 


3160.049 




oN 


3165.987 


Fe 


I 


3160.196 




00 


3166.070 


-,Zr 


2 


3160.327 


Fe? 


2 


3166.242 







3160.461 


Fe 


I 


3166.367 


Ti 


I 


3160.586 




0000 


3166.447 






1 


3160.726 


Cr? 


00 


3166.550 


Fe 


I 


3160.761 


Fe 


2 


, 3166.707 







3160.915 




I 


3166.786 




I 


3161.036 







3166.879 







3161.146 


Mn 





3166.977 




000 


3161.317 


Ti 


3 


3167.097 




00 


3161.495 


Fe 


I 


3167.289 s 


Mn 


I 


3161.536 







3167.407 




0000 


3161.666 




00 


1 3167.527 




000 N 


3161.766 


Co 


000 


3167.707 




00 N 


3i'6i.887 


Ti 


3 


3167.902 




I 


3162.014 







1 3167.971 




3 


3162.065 


Fe 


3 


' 3168.022 


Fe? 


2 


3162.236 




0000 


, 3168.157 




0000 


3162.291 




0000 


3168.263 




2 


3162.466 


Fe? 


I 1 


3168.392 




0000 


3162.546 




00 


3168.547 




000 


3162.683 


Ti 


4 1 


^168.640 


Ti 


4 


3162.816 




000 


3168.7S4 







3162.916 







3168.968 


Fe 


I 


3163.036 




0000 


3169.067 


Fe? 


I 


3163.141 




0000 


3169.187 


Co? 


000 


3163.208 




I ' 


3169.304 


Co?,- 
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Wave-length 



3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
V 

3 
3 
3 
3 
3 
3 

3 
3 



69.478 

69539 
69.727 

69.864 

69.972 

70.117 

70239 
70.367 

70.455 
70.592 

70.822 

70.917 
71.096 

71.252 

71.327 
71.466 

71.577 
71.776 
71.882 

72.047 
72.162 
72.198 
72.408 
72.488 
72.618 

72.758 
72.833 

72.963 

73.108 

73.321 

73.519 
73.661 

73.716 
73.794 

73.95 * 
74.061 

74.166 
74.266 
74.332 
74-491 
74.601 
74.808 
74.896 
75.064 

75.156 
75276 

75.425 
75.562 
75.666 
75.821 



Substance 



Co 



Fe, Mo 



Fe 



Fe? 



Fe? 



Ti? 



Fe? 

Fe? 
Fe? 



Co? 



Co 
Cd?, Fe 

Fe? 
Fe 



Intensity 

and 
Character 



I 

I 



I 

O 

0000 

00 

0000 

2 

00 

I 

0000 

o 

000 
0000 
2 
0000 

I 

00 
000 

3 

4 
o 

0000 



000 

0000 

000 

I 
o 
I 

00 

I 
I 

000 
000 
00 


o 
o 
I 

2 
0000 

I 


0000 

I 

2 

0000 

0000 







Intensity 


Wave<]ength 


Substance 


and 
Character 


3175.931 




0000 


3176.099 s 


La?, Fe? 


I 


3176.211 




0000 


3176.410 




;!- 


3176.462 


Fe? 


3176.556 




00 


3176.71I 




0000 


3176.786 




0000 


3176.946 




000 


3177.041 




0000 


3177.191 


Fe? 


00 


3177.413 


Co 


2 


3177633 


Fe? 


2 


3177.791 




I 


3177.933 




00 Nd? 


3i7«.i32 


Fe 


2 


3i7«.272 




I 


3i7«.437 




0000 


3178.542 




00 


3178.620 


Mn, Fe? 


iNd? 


3178.752 


Fe? 


0000 


3178.897 




000 d 


3179.077 


Fe 





3179.172 




00 


3179.277 


Cr?,- 


000 N 


3179.453 


Cr?,Ca 


5d? 


3179624 


Fe 


iN 


3179.782 




000 N 


3180.012 







3180.077 




00 


3180.232 




00 N 


3180.347 


Fe, Co 


3 


3180.602 







3180.821 


Cr 


2 


3180.857 


Fe 


2 


3180.992 




000 


3181.IC2 




000 


3181.242 




0000 


3181.312 




0000 


3181.387 


,Ca 


3 


3181.531 


-,Cr? 





3181.642 


Fe 


I 


3181752 




00 


3181.856 


Ni 





3181.975 


Fe? 


I 


3182.022 


Zr 


I 


3182.172 


-,Fe 


I 


3182.232 


Co 


00 


3182.357 







3182.427 
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Wave-length 



3182.582 
3182.762 
3182.918 
3182.961 
3i«3-ioi 

3i«3.235 
3i«3.372 
3i«3-428 

3i«3.533 
3183.631 

3183.692 

3183.873 

3184.075 
3184.109 

3184.225 
3184.321 
3184.490 

3184.553 
3184.658 
3184.726 

3184.873 
3185.006 

3185.133 
3185.203 
3185.333 
3185.438 
3185.499 

3185.675 
3185.785 

3185.915 
3186.090 

3186.215 

3186.383 
3186.494 

3186.564 

3186.745 
3186.863 

3186.905 
3187.075 
3187.175 
3187.279 
3187.419 
3187.667 
3187.824 
3188.010 

3188.145 
3188.170 

3188.310 

3188.446 

3188.487 



Substance 



! 



Zr 

Ke,Ni? 
Ke? 
Ni? 
Cr? 
V 



V 
Ti 

■,Ni 



-.Ke? 
Ke 



V 



Co,- 



Co 
Ti 

Ke 



Cr? 
Ke? 



Co 



— 









Intensity 






Intensity 


and 


Wave-length 


Substance 


and 


Character 






Charaaer 


2 


1 

3188.656 


-.Ke 


6d? 


ON 


3188.934 


Ke 


2 





3189.046 




000 


I 


' 3189.196 




0000 


3 


3189.281 




0000 


2 


3189.429 










3189.606 




00 N 


00 


' 3189.746 




0000 


I 


! 3189.876 




00 


000 


3189.936 


Co 


000 





' 3190.076 




000 


0000 N 


3190.154 


Ke? 


w 


2 


3190.216 




2 


3190.276 




000 


I 


3190.406 




000 





3190.516 




000 


2 


3190.651 




000 


000 


, 3190.795 


V 


2 


00 


3190.961 


Fe? 


2 


I 


! 3191.OII 


Ti 


3 


0000 


3191.236 


Ke? 





2 


3191.306 




00 


iN 


1 3»9I.426 


Co 


000 


0000 


3191.526 







0000 N 


1 3*91.676 




0000 


2 


3191.776 


Ke 


2 


2 


3191.911 




00 


00 


3192.001 




00 





3192.120 


Ti 


2 


000 N 


3»92.i5i 




00 





1 3192.306 




00 


Nd? 


3192.386 


Co? 





00 


3192.508 


Ke? 








3192.646 




00 


I 


3192.729 




00 


0000 


3192.836 




000 


3 


3192.936 


Ke 


2 


I 


3193.029 


Ke? 


iN 


00 


' 3193.166 




00 


0000 


3193346 


Co, Ke 


3 





3193.413 


Ke 


2 


I 


, 3193.661 




000 N 


oN(l? 


3193..V46 




00 N 


2 


3193.928 


Ke? 


iN 


0000 


3194.091 


Mo 


000 


I 


3194.206 


Cu 





I 


3194.346 




00 


0000 


3194.451 




0000 





1 3194.543 


Ke 


I 





3194-636 

1 




00 
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Intensity 






Intensity 


Wave length 


Substance 


and 


Wave -length 


Substance 


and 




— — — _- 


Character 






Character 


3I94.69« 


I 


3201.494 




000 


3194.876 




000 


3201.624 




00 


3194-961 







3201.724 


Ti 


00 


3195.085 




00 


3201.834 




000 N 


3195-197 







3202.004 




000 


3195.252 




00 


1 3202.069 




000 


3195-342 




00 


, 3202.253 


Ni 


I 


3195-517 




000 N 


3202.369 




00 


3195-7055 


Ni 


2 


3202.494 


V 





3195-837 


Ti?,- 


I 


1 3202.651 


Ti,Fe 


2 


3i95.9«7 




0000 


3202.779 







3196.102 







3202.807 







3196.218 


Fe? 


3 


! 3202.934 







3196.307 


Fe? 


00 


3203.054 







3196.452 




000 


1 3203.144 


Co 


000 


3196.577 




000 


3203.274 




0000 N 


3196.682 




00 


1 3203.435 




I 


3196.737 




00 


3203.552 


Ti,- 


2 


3196.947 




0000 


3203.624 




000 


3197.037 


Fe 


I 


1 3203.724 




0000 


3197085 


Fe 


2 


3203.824 




0000 


3197.222 


Cr,Ni 


3 


1 3203.944 


Ti 


I 


3197-318 




000 


3204.092 




I 


3^97-473 




0000 


1 3204.225 




0000 


3197.653 


ri,Fe? 


I 1 


3204.396 




2Nd? 


3197.708 




00 


1 3204.565 




Ob 


3197.822 




IN 


; 3204.685 




0000 


3197.983 




0000 


3204.805 




0000 


3198.133 


V 


! 


3204.975 


Ti? 





3198.213 


Cr? 


000 


3205.065 




000 


3198.388 


■ 





3205.225 




00 


3198.599 




I 


3205.335 







3198 799 


-,Co 


00 Nd 


3205.445 




00 


3199.014 


Fe? 


000 N 


3205.520 


Fe 


2 


3199.249 







3205.685 


V 


00 


3199.349 




0000 


3205.765 




000 


3199.454 


-.Co? 





3205.895 




00 


3199.639 


Fe 


4 


3205.950 


Ti? 


000 


3199.774 




00 


3206.119 




I 


3199.9.^4 




0000 N 

1 


i 3206.225 




0000 


3200.034 s 


Ti 


2 


3206.350 







3200.249 




00 


3206.460 


Ti ? 


000 


3200.407 




2Nd? 


3206.605 




00 


3200.581 


Ni, Fe 


5Nd? 


3206.645 




00 


3200.734 


» 


000 


3206.875 


-,Ti? 


oNd? 


3200.903 


Fe? 


2 


3207.055 


Mn?,- 


I 


3201.074 




I 


3207.193 


-,Fe? 


I 


3201.126 




I 


3207.290 




00 


3201.239 


Fe? 


0000 


3207.360 




00 


3201.374 




00 


3207.525 


V 
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Wave-length 



3207.675 

3207.7«« 
3207.823 

3208.005 

3208.101 

3208.206 

3208.326 

3208.464 

3208.586 

3208.707 

3208.801 

3208.906 

3209.006 

3209.116 

3209.229 

3209.297 

3209.411 

3209.546 

3209.601 

3209.736 

3209.786 

3209.876 



32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 
32 



0.046 
0.158 

0.337 
0.564 
0.592 
0.751 
0.836 
0.948 
1.056 
1. 176 
1. 281 

1. 32 1 
1. 42 1 
1.602 
1.746 
1.796 
1.996 
2. 117 
2.277 

2.435 
2.552 
2.657 
2.802 
3.004 
3.247 
3-423 
3.517 
3.587 



Subftiance 



Ti? 



Cu 
V 
Fe 
Cr?.- 



Ti? 

Cr,- 
Fe 



-,Ni 

Fe,Co 

Fe? 



Fe 
Co?.- 



Cr? 

Fe? 

Fe? 

Fe? 

Fe 



Mn, 
Ti 
Fe 



Intensity 

and 
Character 



Wave-length 



00 

I 



000 

O 



0000 

I 

I 

I 



000 

00 

0000 

00 

I 

I 

00 

000 

000 

000 

0000 

iN 



3 

2 

I 



00 

2 

000 

000 

00 

00 

000 

I 
I 
I 
I 

2 

I 


00 

I 

00 

2N 

I 

3 

00 
00 



1 


3213-677 




32i3-»07 




3213-857 




3214.042 




3214.143 




3214-185 




3214.335 




3214.515 




3214.607 




3214.727 




3214.889 




3214.977 




3215.142 




3215.292 




3215-317 




3215.467 




3215.517 




3215707 




3215.757 




3215.827 




3215-957 




3216.061 




3216.162 




3216.327 




3216.472 




3216.659 




3216.807 




3216.928 




3217.040 




3217-183 




3217.210 




3217.413 




3217.505 




3217.658 




3217.838 




3217.954 




3218.048 




^218.188 




3218.318 




3218.389 s 




3218.563 




3218.728 




3218.798 




3218.978 




3219.098 




3219.260 




3219.313 




3219.483 




3219.543 




3219.711S 



Subsunce 



Fe 

Fe, Ni 
-,Ti 
Fe 



Ti,- 



Co? 



Fe 



-.Ni 

Mn. Ti? 

Ti 



Fe, Cr 



Ni 
Ti 



Ti 

Cr? 
Co? 
Co, Ti 

Fe. Cr 



Intensity 

and 
Charactrr 



000 
00 
O 
000 

2 
2 

iN 
2 

000 
00 

3 
000 

000 N 

I 

I 



I 

000 

000 

0000 

I 

2 

000 



000 N 



I 



iN 

2 

I 

000 

2 

0000 N 

0000 

I 

000 

00 

0000 

2 

000 

00 

00 

0000 

000 

I 

00 

000 N 

0000 

2 
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Wave -length 



> 



32 1 9.Q 19 S 

3220.079 
3220.259 
3220.426 
3220.547 
3220.664 
3220.721 
3220.889 

3220.949 
3221.084 

3221.249 

3221.388 

3221.499 

3221.659 
3221.77s 
3221.874 
3222.002 
3222.034 
3222.201 
3222.374 
3222.559 
3222.699 
3222.844 
3222.970 
3223.059 
3223.214 
3223.378 

3223.479 
3223.564 
3223631 
3223.754 
3223.859 
3223.962 
3224.154 

3224.368 s 

3224.540 

3224.600 

3224.750 
3224.882 
3225.040 
3225.146 
3225.237 
3225.382 

3225.487 
3225.577 
3225.732 
3225.827 
3225.919 s 

3226.024 

3226.143 



Substance 



Fe 



Ni 
Ti 

-,Ni 



Fe? 
Fe 



Ti? 
Ti. 



Ti 



Ti,. 



Co 
Mn 

Ni 



Fe? 

Fe 

Mn 



Intensity 

and 
Character 



3 
0000 N 

ooooNd? 





00 

00 

000 

000 

0000 N 

000 

I 

00 

000 

2 

0000 



I 

3 
000 N 

000 N 

000 N 

000 N 

4 

000 

000 

I 

00 

00 



000 

000 

o 

0000 N 

2 

0000 

0000 N 

00 

I 



I 

0000 

00 

000 

00 N 

o 

000 

3 












Intensity 




Wave-length 


Substance 


and 








Character 




3226.266 


Ti 







3226.342 




0000 




3226.462 




0000 




3226.562 




00 




3226.657 


Cr? 


00 




3226.854 


Fe? 


;i- 




3226.880 


-.Ti 




3227.007 




00 




3227.123 


Ni 


I 




3227.175 


Fe? 


I 




3227.292 




0000 




3227.392 


Cr? 


0000 




3227.542 




0000 




3227.612 




0000 




3227.747 




0000 


1 


3227.877 
1 3227.925 


Fe 
Fe 


\v 




3228.117 









1 3228.219 


Mn 


I 




3228.370 


Fe 


I 




3228.50 ? 




000 




3228.618 




00 




3228.735 


Ti? 


2 




3228.953 









3229.016 


Fe? 







3229.263 


Fe 


l\' 




3229.324 


Ti. Cr 




3229.468 




0000 




3229.542 


Ti 


2 




3229.704 




I 




3229.911 


Fe? 







3229.999 


TI 







3230.106 


-.Fe 


I 




3230.213 









3230.323 


Fe 


I 




3230.588 




oN 




3230.708 




00 




3230.843 


Mn,. 


I 




3230.962 




00 




3231.123 


Fe.- 


2 




3231.193 




0000 




3231.338 




0000 




3231.442 s 


Ti 


2 




3231.588 




00 




3231.703 









323 1 823 


Zr 


I 




3231.958 




0000 




3232.063 




00 




3232.193 




0000 




3232.273 




00 
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Wave-length 



3232.407 S 

3232.509 
3232.664 

3232.804 
3232.914 
3233-055 
3233.171 

3233-2«4 

3233.394 
3233.554 
3233654 

3233.7«6 
3233.879 
3234.093 
3234.189 
3234.394 
3234.469 
3234.635 
3234.764 
3234.894 
3235.049 
3235.M4 
3235-304 
3235-444 
3235-674 
3235-701 
3235.888 

3235-913 
3236.050 
3236.251 

3236.349 
3236.540 
3236.703 s 

3236.905 
3237.040 

3237-154 
3237.260 

3237.350 
3237.548 
3237.700 
3237.840 
3237.967 

3238.155 
3238.205 

3238.330 

3238.435 

3238.635 
3238.670 
3238.885 

3239.015 



Substance 



Ti 



Ti 

Ni 
Fe 
Ni? 
Cr? 



Fe 
Zr,. 



Ti 

Fe, Ni 



Co 

Fe? 

Zr 



Ti 
Fe 

Ti 
Mn,- 

Co 



Cr 
V 

Cr 
Ti 

Cr? 



Intensity 

and 
Character 



Wave-length 



2 

0000 

0000 N 

000 N 

00 

2 

I 

00 

00 N 

0000 N 

000 

00 

00 

2 

oN 

000 N 

000 N 

3 

3 

0000 N 



00 

00 

o 





I 



0000 

I 

2 

00 N 

7N 

I 

000 

I 

000 

o 

iN 

000 

00 

2>'d? 

o 



000 

00 

00 

00 



00 N 



3239.170 

3239.435 
3239.574 
3239.786 
3239.966 

3240.137 
3240.239 

3240.381 

3240.522 

3240.616 
3240 726 
3240.826 
3240.991 
3241.081 
3241.168 

3241.256 
3241.366 
3241.509 
3241.607 
3241.721 
3241.806 

3241.936 
3242.125 

3242.226 

3242.395 

3242.531 
3242.607 

3242.747 
3242.827 

3242.952 
3243.132 
3243.189 
3243.332 
3243.532 
3243.682 

3243.883 
3243.978 

3244.147 
3244.257 
3244.317 
3244.472 
3244.617 
3244.667 
3244.822 

3244.987 

3245.137 

3245-257 

3245.397 

3245-517 
3245.662 



Substance 



Ti 

Fe 
Ti 



Mn 
Mn 



Cr 
Zr 



Ti.- 



-.Ni 
Cu? 

Ti?,Co 

-.Mn 

Co 

Cr 
Fe 



Cr 



Intensity 

and 
Character 



7 
o 

3 

2 

000 

o 

00 

0000 N 

I 

0000 



I 

0000 

000 

I 

0000 

0000 



o 

0000 

00 

000 N 

8 

0000 N 

I 

0000 

0000 

00 

00 

000 

I 

6 

000 

I 

000 N 

2 

I 

0000 N 



3 
oN 

00 

00 

00 N 

00 

00 N 

00 N 

000 N 

I 
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Intensity 






Intensity 


Wave- length 


Substance 


and 


Wave -length 


Substance 


and 


1 




Character ' 




Ca 


Character 


1 
3245.847 




1 
0000 


3252.729 


oN 


3245907 




0000 


3252.865 


Cr 


ON 


3246.104 \ 

3246.1505^ ! 




4 


3253.012 


Ti. Fe 


5 


Fe 


3 i 


3253.090 


Mn 


4 


3246.290 




0000 


3253.158 




000 


3246.429 ! 




000 


3253.274 




000 


3246.613 . 


Fe 


2 


3253.391 




00 Nd? 


3246.803 




0000 : 


3253.531 




000 


3246.889 




0000 1 


3253.684 







3247.096 


Co 


4 


3253.731 


Fe 


2 


3247.311 : 


Co 


3 1 


3253.841 




0000 


3247.420 


Fe 


I 


3253.964 


Fe 


2N 


3247.525 ! 







3254.078 




2 


3247.688 s 


Cu 


'^ 


3254.180 


Mn 


I N 


3247.908 




0000 N 


3254.314 


Ti 


3 


3248.095 ! 




000 N 


3254.381 


Co 


4 


3248.248 


Fe 


I N 


3254.497 


Fe 


4 


3248.339 


Fe 


3 1 


3254.590 




2 


3248.442 




0000 


3254.881 


V. Fe 

• 


5d? 


3248.589 


Ni 


2 1 


3255.150 




000 


3248.637 


Mn 


oN 


3255.283 




0000 


3248.731 




I ' 


3255.413 




000 


3248.841 


Ti 


2 

1 


3255.617 


Mn 


iN 


3248.987 




0000 N 1 

1 


3255.800 




000 N 


3249-147 




I 1 


3255.937 




0000 


3249-313 


Fe 


2N 


3256.021 


Fe? 


6 


3249.497 


Ti 


2 


3256.102 




0000 


3249.577 


Ni 


2 


3256.264 


Mn 


3 


3249.654 




00 


3256.382 




0000 N 


3249.754 




00 1 


3256.616 




iN 


3249.803 







3256.830 


Fe 


2 


3249.980 




, 


3257.081 




0000 N 


3250.046 




000 

1 


3257.223 




2 


3250.136 


Co 


I ! 


3257.355 


Fe 


4 


3250.270 




000 N 


3257.481 




00 


3250.514 


Fe. Zr? 


3N 


3257.549 




2 


3250.756 


Fe 


3N 


3257.721 


Fe 


4 


3250.886 


Ni 


4 


3257.944 


Cr 


I 


3251.060 




0000 N 


3258.028 







3251.273 


Mn 


oN 


3258.141 







3251.375 


Fe 


3 


3258.221 


Co 





3251.472 




iN 


3258.408 




0000 


3251.659 




0000 1 


3258.542 


Mn, Co 


3 


3251.732 




000 


3258.752 




iN 


3251.805 




0000 1 


3258.904 


Fe 


3 


3251.977 


Ti 


3 


3259.034 




0000 N 


3252.057 




4d? 


3259.183 


Fe 


3 


3252.245 




00 


3259.357 




0000 N 


3252.359 




0000 N 


3259.494 




0000 N 


3252.560 


Fe 


4 


3259.567 




0000 N 
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Wave-length 



Substance 



3259.720 
3259.«34 

3260.110 
3260.266 
3260.386 s 

3260.593 
3260.673 

3260.813 

3260.950 

3261.079 
3261.186 

3261.319 

3261.460 

3261.705 

3261.760 

3261.938 

3262.142 

3262.409 

3262.5«;8 
3262.838 
3263.023 

3263.194 
3263.254 

3263.355 
3263.491 
3263.587 
3263.813 
3263.960 
3264.097 
3264.187 

3264.307 
3264.405 
3264.528 
3264.646 
3264.833 
3264.906 
3264.983 
3265.176 
3265.310 



Intensity 

and 
Character 



Cr, Fe 

i Mn, Ti- Fe 

Co 



Fe 
'i*i 



Fe 
Fe- Sn 



V. Co 
Fe 

Ti 



Mo? 
Fc 
Mn 
Co 

Fe,- 




o 
0000 N 

4 
000 

5 cl? 
0000 
00 

000 N 
I 

0000 N 
00 Nd? 
0000 N 
2 

3 

4 
00 

2 

3 
0000 

0000 N 

3 
I 

0000 



4 
0000 

4 
oN 





00 N 

I 

o 

4 

2 

2 
00 

3d? 
0000 







Intensity 


Wave-length 


Substance 


and 
Character 


3265.454 


Co 


oN 


3265.678 




2 


3265.762 


Fe 


4 


3265.822 




00 


3266.016 


V 


I 


3266.102 




000 


3266.275 




000 


3266.362 




000 


3266.561 




00 Nt? 


3260.798 




3N 


3267.072 




I 


3267.184 




I 


3267.328 




00 


3267.391 




000 


3267.561 




00 


3267.661 




0000 N 


3267.834 s 


V 


6 


3267.910 


Mn 


0000 


3268.186 




I 


3268.366 


Fc 


3 


3268.468 




0000 


3268.558 




0000 


3268.644 




00 


3268.847 


Mn 


0000 


3268.983 




000 


3269.098 







3269.207 




000 


3269.355 


Fe 


I 


3269.462 


Fe 


00 


3269.555 







3269.627 







3269.747 


Zr 


0000 N 


3269.890 




I 


3270.033 




000 


3270.089 


Fe 


2 


3270.265 


-,Co 


iN 


3270.473 


Mn 


00 


3270.656 




0000 N 


3270.794 


Ti? 





3270.872 




0000 N 
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Intensity 






Intensity 


e • length 


Substance 


and 
Character 


Wave length 


Substance 


and 
Character 


129 


Fe 


6 


3278.221 




000 N 


266 


Ni, Co, Zr, V 


5 


3278.420 


Ti 


5 


436 




0000 


3278.574 




0000 


536 




0000 


3278.687 


Mn 


I 


621 




I 


3278.867 


Fe 


3 


791 


Ti, Fe 


6d? 


3278.974 




00 


918 


Co 





3279.060 


Ti 


4 


085 




0000 N 


3279.279 




I 


217 


Ti 


5 


3279.400 


Zr, Co 


2 


367 


Zr 


2 


3279.574 




0000 


558 




0000 Nd? 


3279.644 




0000 


729 




I 


3279.784 







855 







3279.872 


Fe 


I 


971 




0000 N 


3279.973 


V 


I 


175 


Mn Zr 


2 


3280.120 


Ti 


2 


311 




0000 


3280.256 




000 N 


477 




000 


3280.392 


Fe 


4 


60b 




IN 


3280.493 




0000 N 


758 







3280.623 




0000 N 


844 




0000 


3280.806 


Ag 





970 




0000 N 


3280.900 


Mn 


I 


096 s 


Cu 


10 


3281.100 




ooooNd? 


350 




I 


3281.250 




oN 


.575 


Fe 


3 


3281.429 


Fe 


5 


677 




0000 


3281.652 




0000 


800 







3281.725 




0000 


907 




0000 


3281.841 




2 


033 




I 


3281.993 


Ni 


2d? 


149 




0000 


3282.122 




000 


276 




0000 


3282.372 




00 


353 




0000 


3282.459 


Ti, Zn 


5 


423 


Ti 


3 


3282.572 







529 




0000 


3282.665 


V 


I 


603 




0000 


3282.830 


Ni 


2 


716 




000 

1 


3282.962 


Ni 


2 


809 




1 

I 


3283.029 


Fe 


2 


969 




oN 1 


3283.179 




000 


103 




000 

1 


3283.286 




00 


259 


V 


5d? ' 


3283.332 




00 


386 




00 


3283.458 


Co 





594 


Co, Fe 


3 


3283.576 


Co,- 


2 


741 




I 


328^.680 


Fe 


I 


905 


Ti 


3 i 


3283.812 




0000 


124 


Ti 


1 

2 


3283.929 




00 N 


225 




0000 i 


3284.059 




00 


315 




, 


3284.116 




00 


482 


Co-Fe ; 


7d? ' 


3284.256 




0000 N 


795 


Co 


oN 


3284.366 




0000 


848 




^ oN 


3284.489 




0000 


997 




oN 


3284.559 


Ni 


I 
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Intensity 






Intenslty 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 




— - — 


Character 

1 
1 

1 






Character 


3284.648 


3290.375 




00 


3284.723 


Ke 


2 


3290.475 




0000 


3284.847 


Zr 


1 I 


3290.602 




00 


3284.968 




0:00 


3290.642 




ON 


3285.148 




1 oN 


3290.765 




000 


3285.324 




I 


3290.842 


Fe 


2 


3285.421 




1 


3291.119 


Fe 


4 


3285.547 


Fe 


2 


3291.261 




oN 


3285.678 




00 


3291.411 




0900 


3285.828 




0000 


3291.557 




00 


3285.908 




0000 


3291.671 




000 


3286.034 


Fe?, Ti? 


000 N 


3291.824 


Fc 


00 


3286.164 




2 


1 3291.897 




I 


3286.197 







I 3292.151) 
3292.206 S 


Fe 


4 


3286.310 




0000 


Ti, Co 


3 


3286.384 




000 


1 3292.337 




0000 N 


3286.494 




1 0000 


3292.451 







^286.580 




1 I 


3292.636 







^286.667 




00 


3292.728 


Fe 


4 


3286.784 







3292.870 




0000 N 


'^286.898 


Fe 


■ 7N 


3292.996 


Mn? 


000 


^286.980 




ON 


3293.053 




00 


3287.086 


Ni 


3 


3293.276 


Fe, Co 


2 


3287.224 


Fe 


2 


3293.350 




0000 


3287.347 


Co 


, 2 


3293.605 




00 


3287.460 


Zr? 


000 


3293.800 


Fc 


I 


3287.560 




, 000 


3293.900 




00 


3287.597 




000 


3293.989 


Co? 


000 N 


3287.709 




1 0000 


3294.125 




0000 N 


3287.793 s 


Ti 


5 


3294.235 




0000 N 


3287.863 




0000 

1 


3294.325 




000 N 


3287.986 




1 0000 N 


3294.462 




0000 N 


3288.175 




i 




3294.569 




0000 .\' 


3288.281 


Ti 


1 '^ 


3294.682 




0000 


3288.453 


Fe 


; 00 N 


3294.749 


Co 


00 


3288.561 


Ti 


2 


3294.849 




000 


3288.705 


Ti 


2 


3294.949 




00 N 


3288.801 


Fe 


I 


3295.069 


Ti 





3288.939 


Zr 


; ^ 


3295.149 




0000 


3289.103 


Fe 


! 2 


3295.243 







3289.153 




' 


3295.375 




I 


3289.272 




1 0000 


3295.562 




2 


3289.372 




' 0000 


3295.732 




000 


3289.498 




4 


3295.762 




0000 


3289.568 


V 


3 


3295.951 s 


Fe, Mn 


6 


3289.705 




0000 N 


3296.168 


Mn? 


00 


3289.875 




0000 


3296.388 




iN 


3289.988 




000 1 


3296.504 


Zr? 


000 N 


3290.035 




000 


3296.602 


Fe 


2 


3290.238 




0000 N 


3296.721 




0000 N 
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1 

Intensity { 


1 




Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 

t 


1 

1 




Character 


3296.948 




1 

1 i 


' 3302.895 




0000 


3297.014 


Mn 


I 


3302.990 




3 


3297.194 




ON 1 


3303.109 s 


Na 


5 


3297.301 


Co 





' 3303.248 


La 


000 Nd? 


3297.381 






1 


' 3303.398 


Mn 


00 N 


3297.511 




000 


i * 3303.60 1) 
3303.698 J 




3 


3297.644 




000 ' 


Fe 


2 


3297.720 




000 


3303.908 




000 


3297793 




000 


3304.022 




0000 N 


3297.963 




oN 

1 


3304263 




000 


3298.009 




I 


3304.375 


Mo? 


I 


3298.140 




0000 1 


3304.492 







3298.268 


Fe, V, Di 


5 


3304.577 




000 


3298.361 


Mn 


000 


3304.611 




000 


3298.451 




0000 1 


3304.719 




00 


3298.545 




0000 1 

1 


3304.881 




00 N 


3298.685 




I 


3305-001 


Mn 


00 


3298.818 


Co 


2 ' 


3305.089 


Ni 


I 


3298.869 


V 


3 


3305.194 




000 


3298.995 




0000 j 


3305-283 


Co-Zr 


2 


3299.211 




I 


3305-354 




000 


3299.305 




0000 


3305-434 




0000 


3299.477 




0000 


3305-541 




0000 


3299.564 


Ti 


2 


3305-604 




0000 


3299.652 


Mn 


oNd? 


3305-754 




000 N 


3299.804 







3305-877 


Co 





3299.905 







3305-991 




2 


3300.017 




000 1 


3306.105 s 


Fe 


4N 


3300.204 




0000 N 


3306.221 




2N 


3300.297 




00 N 


3306.296 




0000 


3300.444 




0000 Nd? 


3306.412) 
3306.506 ) 


Zr 


2 


3300.617 




000 


Fe 


4 


3300.687 




0000 N 


3306.623 


Co 


1 


3300.802 




000 


3306.726 




1 


3300.944 




0000 


3306.830 




000 


3301-039 




000 


3306.903 




0000 


3301.143 




0000 N 


3307.010 


Ti 


00 


3301.263 




0000 N 1 


1 3307-114 


Mn 


I 


3301.352 


Fc 


I 

1 


3307-165 


Fe 


2 


3301.552 


Fc 


! 




3307.280 


Co 


1 


3301.706 




0000 i 


3307-374 


Fe 


I 


3301.808 


Ti, Sr 


I i 


1 3307-473 




0000 


3301.909 




0000 j 


1 3307-636 


Sr? 


000 N 


3301.996 




0000 


3307-845 


Fe 


4 


3302.055 


Fe 


' 


3308.035 




00 N 


3302.232 


Ti, Pd 


4 


; 3308.239 




oN 


3302.289 




0000 N 


3308.405 




0000 


3302.443 




0000 N 


1 3308.527 


Ti 





3302.510 S 


Na 


6 1 


3308.619 


Co 


00 


3302.720 


Zn 


I i 


3308.749 




000 



'A zinc line comes between these two. 
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Intensity 






Intensit] 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Characte 


3308.888 ( 
3308.947 J 


Mn 


2 


3314-476 




000 N 




5 


3314-574 


Ti, Fe, Mn 


3N 


3309.065 


Co, Ti 


0000 N 


3314-663 


Ti 


2 


3309- 1 59 




0000 


3314-742 




000 N 


3309.212 




0000 


3314.876 


Fe 


4 


3^09.325 




0000 N 


33 M-995 


Mn 





3309-452 




0000 N 


3315-178 


Co 


000 N 


3309-558 


Ni 





3315-303 







3309-658 


Ti,- 


2N 


3315-385 




0000 


3309-851 


Ti 


00 N 


3315-457 


Ti 


3 


3309-974 




0000 


3315-548 







3310.031 




0000 


3 ?i 5-685 




0000 N 


3310.158 




000 


3315-807 


Ni 


7d? 


3310.248 




0000 


^^i6.o8i 




0000 


3310.338 


Ni 


2 


33 1 6. 1 28 




0000 


3310.472 


Fe 


3 


3316.325 




000 Nc 


3310.626 


Fe 


2 


33 1 6.467 




00 


3310.777 




iN 


33»6.56i 


Mn 





3310.996 







3316.615 




0000 


3311.041 




000 


3316.698 


Mn 


00 


3311051 




0000 


3316.778 




00 


3311-238 







33 1 6.87 1 




00 


3311-343 




00 


3316.980 







33II-477 




000 


3317-034 




0000 


3311-587 




00 


3317-174 




00 


3311-727 




0000 


3317.262 


Fe 


2 


3311-843 




000 


3317-393 


Mn 


I 


3312.023 







3317-5M 







3312.063 


Mn 


2 


3317-720 







3312.187 




0000 


3317-830 




0000 


3312.325 


Fe-Co 


3d? 


3317.960 




0000 


3312.453 


Co 


2 


3318.160 s 


Ti 


6 


3312.563 




00 


3318.339 




000 


3312.729 




I 


3318.496 


Ti-Co 


I Nd? 


3312.827 


Ti, Fe 


2 


3318.645 


Zr 


00 


3312.970 


Co 


000 


3318.741 




000 N 


3313053 




000 


3318.895 




00 


3313-137 


Ni 


I 


3310-035 




ooooN 


3313.206 


Co 


000 


3319-172 


Zr 





3313-301 


Mn 


00 


3319.207 




I 


3313-432 




0000 N 


33 I Q. 298 


Co 


00 


3313-562 


Mn 


00 


3319-387 


Fe 


2 


3313-676 




000 N 


3319-491 




000 


3313-774 




I 


3319.619 


Co 


I 


3313-853 







3319-673 







3313-929 




0000 


3319.815 




0000 


3314.042 




00 N 


3319-953 


Co 





3314-124 




I 


3320.032 







3314.214 


Co 


I 


3320.161 




0000 


33M-334 


Mn 





3320.258 




0000 
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Intensity 






Intensity 


Wave-length ' 


Substance 


and 
Character 


Wave- length 


Substance 


and 
Character 


3320.391 


Ni 


7 


3326.335 




00 


3320.508 




0000 


1 3326.432 




000 


3320.021 




0000 


}^}>2^'y^}> 







.^.^20.783 


Mn. Fc 


2 


' 3326.727 




oN 


3320.907 


Fe, Ni 


I 


: 3326.825 


Co 


I 


3321.044 




0000 


3326.907 • 


Ti 


5 


.V^2I.I77 


He? 


0000 N 


3326.99« ' 




3 


3321.324 




000 


3327- 1 27 


Co 


I 


3321.366 







.^327.297 




00 


3321.494 


V « •v 


0000 


3327.424 




0000 


3321.550 


Be? 


000 


}^}s21.S}^}^ 


Ni 


2 


3321.667 


r ■« • 


00 


^}^^l^}^^ 


Fe 


I 


.^^21.715 


ll 


00 


1 ?>},2'J.-]S1 




000 


3321.836 


'ii,- 


4 


3327.861 




0000 N 


3322.047 1 




000 N 


1 3328.016 


l)i? 


2 


3322.190 1 




0000 


3328.101 







.U22.331 


Co 


I N(l? 


i 3328.341 


Co 


00 


3322.454 


Ni 


3 


3328.487 




2 


33 22.b 10 


Fe 


2 


3 ^28.605 







3322.784 




00 


3328.713 




0000 


.;322.833 




00 


3328.849 


Ni 


I 


.v^-3003 




I 


332S.933 




0000 


.^^23.050 ' 1 


Ti 


5 


3329.000 


Fe 


3 


3323. lib* 1 




3 


3329.180 


Cr, Fe 


I 


3323213 




I 


^?>29-2}>?^ 




000 


3323.256 1 




00 


^?>^^hi?>'i 




0000 


3323426 




0000 


3329.435 




0000 N 


3323524 




I 


3329.568 » 


'ii, Co 


5 


3323.069 i 







3329.648' 


3 


3^23.881 


Fe 


3 


332Q.762 


Fe 


0000 N 


3324.049 




000 


3329.902 




( 00 


3324.129 







3329.982 




'( 000 


3324-201 1 




4N 


, 3330.044 


Mk 


3 


3324-280 1 







3330.102 




2 


3324-4Q4 1 


Fe 


I 


3330.212 


Sr? 


000 


.; ^24.674 


Fe 


3 


3330.364 







3324-808 , 







.33>o.438 




I 


3324.921 




I 


3330.565 




0000 N 


3.?25.i42 ; 







3330.O45 




000 


3325-i()8 




ooco 


3330.745 


Sn? 


000 


3.^25.288 




0000 


3330.802 


Mn 


00 


33.25.381 


Co 


I 


3330.914 




000 


3325.462 , 




000 


3331.056 




I N 


3325-609 


Fc 


3 


1 .^33 1. I'M 




000 N 


3325-712 




000 


3331.384 




00 N 


3325.820 1 




0000 


3331.527 




000 


3325.886 




0000 


3331.747 J^ 


le 


2 


332t>.o28 i 




000 


3331.015 


Fe 


•» 


332<>.io5 




0000 


3332.061 




000 N 


332e>.2l2 




0000 


' 3332.184 








■ See note to 3335.192, 3335-350. <?tc. 
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TABLE OF SOL.IK S/'KC/KIM ll'.ll'E-LEXGT/fS 



Wave length 



Substance 



.^3.^2.48 1 

.VU2.707 
3332.850 
3.^32.905 
3333.020 

.^333.250 

33V>-520 

.^333-728 

3.U3-X54 
3333.053 
3334-04t> 
3334.1 H) 
3334260 

3334.356 
3334.406 

3334.613 
3334-753 
33^4.846 

3^34.033 

3335.o(>5 
3335-102 

3^35.200' 
3>35.35o' 
3335.430 

3335-553 
3335.000 

3335.^50 

3335.015 
3335-070 
3330.054 
3336.250 
3336.301 

333f>-477 
3336.63 ^ 
3 3 30. () 70 

3 ?36.S20 
3336.o()2 
3^37008 

3337i3-'< 
33^7-310 
3^37.471 
3337524 
3337.630 
3337.803 

3337.0S4 ' 



Ti 



Co 



Co 
Fe 
Zr? 

Zr 



Ti 



Fc 



Cr 



Mk 



c 







I. a 
Ti 



Intensity 

and 
Character 



3 

3 

000 N 

00 

0000 \ 

0000 

o 

0000 

000 



000 N 

2 

I 

o 

000 

000 

000 

4 
I 

I 

o 





0000 N 

000 \ 

0000 N 

4 

2 

I 
iN 

2Xd? 
I 

000 

o 
o 

2 

•) 

00 N 

00 

8N 

o.\ 

o 

I 

1 N 
0000 
000 

o 

■» 



Wave-length 



333«054 ' 

?>},?>^' 1 4 1 
3338.247 

333^^.368 
3338.478 

333«-56i 
3338.651 

33.^«.750 
333«0O5 

333«.044 
3330.051 
3339.180 

3330-333 
3330.43« 
3330.577 
3330713 
3330.818 

3330-032 
3240.01 1 

.^340.173 
3340.310 

3340.464 ' 

3340.523' 
3340.702 

3340 823 

3340057 
3341.027 

334 M 37 
3341.300 

3341-417 
3341.480 

33n-5i<3 
3341.600 

3341.820 
3341-067' 
3342062 ' 
3342.280 
3342.35S 

3342.442 
3342506 
3342.606 

3342-717 
3342.820 
3342-802 
3343.032 
3343. m() 
3343-36 > 
3343.470 
3343.656 
3343.804 





Intensity 


Substance 


and 




Character 









0000 









000 




000 




000 


Co 


00 


Fc 


2 









0000 




0000 N 


Xi? 


I 


Fe 


2 




ODO N 




000 N 


Fe 


I 




I 


Co, Cr 


3 




I 




000 N 




0000 N 


Ti 


3 




2 


Fc 


2 




00 X 




0000 N 




I 




0000 




0000 N 




0000 


Co 


00 




0000 




0000 




000 


Ti 


4 


I'c- 


4 







Fc, Ti 


3 


1-c 


3 




0000 




0000 


Cr 


3 


Ti 


00 


Co 


00 




00 




00 









00 




000 X 


Mil 


I 



'There arc .'several ca.se.s like tlii.s where ihere is a close double, one line at least 
belonginj^' to Ti. It i.s not certain in such cases that both are not Ti lines. Possiblv 
the second may be Ti and not the finst. The notes do not yet settle these cases, except 
3314-573 nnd 3314.663. when both lines behmg to Ti. 
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^V^ve.lc.^2th 



Substance 



Intensity 

and 
Character 



Wave-length 



Substance 



Intensity 

and 
Character 



3343.90S 
3344.030 

3344.315 
3344.521 

3344.655 
3344.721 

3344-^31 
3344.Q24 

3345.015 
3345.068 

3345.156 
3345.29« 

3345-495 
3345.6 IS 

3345-715 
3^5-761 

3345-S35 
3345-955 
3346.047 
3346.154 
.;346.284 
.^346.414 
3346.557 
3346.734 
3346.860 • 

3346.904 ' 
3347066 

.U47.»57 
3347-267 

3347.450 
3347.507 
3347-638 
3347-760 

3347.970 / 

3348-072 S 

3348-254 
3348.370 
3348.520 
3348.673 
3348.820 

3349043 

3349.135 
3349.212 

3349-399 

.3349.519 

3349-597 

3349.695 

3349-785 

3349.874 



Ti 



.- s 



l.a 

Zr 

Zn 

Mil 

Zn- 



C'r, Zn 



Cr 
i'i 
Co 



Cr 
I'e 

C<. 



Ti 

Ti. Cr 

Ti 

Cr 

Ti 



4 

0000 N 
000 X 
00 
0000 N 

0000 

0000 N 



000 

2 

2 

0000 N 

00 

000 

I 

00 

00 

000 N 

000 N 

oN 

00 

00 

o 

0300 \ 

\ 3 

'/ 2 
2 
0000 

0000 N 

000 
000 

o 
00 N 

3 

3 
I 

0000 X 

0000 N 

000 

000 

4 

3 
2 

00 

2 

00 
00 




3349.965 
3350.080 

3350.21 \ 

3350.347 
3350.420 

3350.512 

3350.545 
^350.648 

3350.085 

3351.080 

3351.201 

3351.280 

3351-379 

3351.472 

3351.551 
3351.658 

3351-745 
3351.884 s 

3352.101 

3352.198 

3352-318 

3352.578 
3352.771 
3352.908 
33=52.958 

3353-065 
3353-262 
3353-402 

3353-538 
335^66l 
3353-7^8 

3353-875 
3354-057 
3354-19-) 
3354-350 

3354-523 
3354670 

3vS4-778 
3355-023 
3.355-197 
3355-363 
3355-497 
3355-661 

3355-797 

3355.957 

3356.080 

3^56.231 s 

3356.370 

3356.462 

3356.548 



I)i? 
Ti 



Co-Fc 
C r 
le 
Cr 
Ti 



Ti. Ic 



l-e 



Zr 



Co 
Co, Zr 

Ti 



Ke 
Mn 



Zr 



0000 
000 X 
000 X 

2 

I 

I 

I 
'> 

000 

000 

00 

0000 

0000 

0000 

0000 

> 

A. 



I 

o 

2 

0000 X 

000 X 

00 X 

000 

000 

I 

2 

I 

000 X 

0000 X 

00 X 

4 
000 X 



00 X 



00 

3 
00 X 

0000 X 

4 
0000 X 

o 

0000 X 

000 X 

000 

I 

000 Xd? 



i 2 



c 



*See note to 3335.299, etc. 
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r.lRI.K OF SUI.AR SPECTRVM IVAVE-LEKOrHS 



Wave- length 



StilMtancc 



,^356.676 
3.^56.970 

.;.VS7.0Q2 

.^^57.256 

.V^57-4i2 
3?57-5.^7 

3.?57.Sn> 
3.^57-«74 
3.^57-050 
3.vv'<07<J 
335S.1S2 

3.Vv^.276 

.^35^-416 
.VV^J^-542 

.U5'<-77i 
.^.^5«X.^2 

3.?5S.029 

.^.^5().24S 
3.^50.420 
.^^50-542 

335f).70() 
335().S23 

3300.060 
3360. iSi 
3360.25S 

3.^60.345 
3360.444 

3360.4JS5 

33'>o.(}3i 

3.^(>o-74i 
3360.S2S 

330o.(>SS 

3.V)i-055 
3361. 141 

3361.241 

3.>^^i-.^27 

3361.421 

U01.S68 

» ■ • ' * 

3361.704 
V^(>i.0OO 
3361.9SS 
33()2.o87 
33^2.275 



Co 



7.x 



Ti 
Ti-Cr 



Ni 
C) 

Fe? 



Ni 
Cr 



Ti 



Ti 



Co. 



Ti 



IntenKi'iy 

and 
Character 



000 N 

2 

000 

0000 

000 N 

2 

I 
o 

0000 


00 
0000 

1 N 

0000 
00 

4 

00 

o 

00 
2N 

00 

.^N 

I 

I 

2 

I 

2 

I N 



■» 

o 



I 
o 
o 
o 
o 
I 

o 
I 

s 

oN 
3N\l? 
I 
o 

-•» 

I 







Intensity 


Wavc-lcngih 


! Substance 


and 
Character 


3362.402 


1 


2cl? 


3362.52vS 







3.>62.727 




0000 


3362.782 




I 


3362.036 


Co 


4N<i? 


3^63.107 


' 





3363.208 


' 


0000 N 


.^363442 


Co 


od? 


;>303-542 




I 


3.^63.750 


Ni 


I 


3363.854 




I 


3363-055 


Co 





3304.055 







3364.148 




00 


3^64.232 




0000 


33<^4-302 


1 


OD 


3304.408 


Co 


I 


3U>4.535 


1 


oNd? 


330474^) 


Ni.- 


3d? 


3V>4"'<32 


I 

1 


00 


3365.081 




0000 


3305. 1 67 




0000 


3305-247 




0000 


3365-341 




00 


33f>5.45i 


1 


0000 N 


3365.581 







3365. 6S4 




00 


3 ;6 5.908 


Ni 


6 


33O6.127 




000 


3366.311 


Ti. Ni 


Od? 


3^06.404 




000 


3300.5()4 


,' 


000 


3300.687 




0000 


3300.701 


1 


0000 N 


336t).()3i 


Ni. Fe 


3 


3307 000 


Fe 


3 


1307.117 




000 


3^07.233 


Co 


2 


3307-207 


Fe? 


I 


3307-434 




00 


3307-527 




0300 


3307575 







3307087 







3307-^12 







3^07.053 




000 


3;6S.o2i) 


Ti. Ni. Fe 


2 


33'"'>-i03 


Cr.- 


5<i? 


330s. 3 1 <) 


Mn 


I 


3308.382 




000 


3308.4(jo 




000 
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Wave- length 



3308.580 
33b8.68o 

.^308.7q3 
3308.800 

3368.050 

336Q.083 

3300. 1 00 

3360.286 

3.^69.352 
3369.506 

3369.633 
3369.713 
3309.800 

3309.932 
3370.052 

3370- 1 73 
3370.330 
3370.408 

3370.584 
3370.770 

3370.033 
3371.020 

337 1. 1 10 
3371.246 
3371.296 
3371.431 
3371.535 
3^>7i.5Q3 
3371.745 
337i.«52 
:>37l.^OO 
3372.124 
.;372.225 

3372.314 
3372.3(>2 
3372.488 

3572.600 

3372.7 5Q 
3372.001 

3372.994 
3373.105 

3373.229 
3373.360 
3373.452 

3373.555 
3373.642 
3373.742 
3373.872 
3374.016 

3374.119 



Substance 



Ti, Mn 
Ke, Ni 



Co 

Ti 

Zr, Mn 

Fe 



Ti 



Ni,- 
Ke 

Ti 
Ke 
Ke 

Ti-IM 



Co 



Zr 



Intensity 

and 
Character 



Ke 



0000 
00 
00 
00 

o 

3<i? 
o 
o 
I 

0\ 

o 
6 
I 
o 


00 

oN 
2 

2 
iNd? 

4 
000 



00 

00 



00 

3 

030 

00 

00 

4 
I 



2 



00 N 

oN 

is 

oN 
000 
o 
o 



o 

0000 
0000 

I 

2 



Wave- length 



3374-271 
3374-358 
3374-487 
3374-588 
3374-778 
3374-872 
3374-981 
3375068 

3375-231 

3375-351 
3375-478 
3375-601 

3375-698 
3375-768 
3375.866 

3375-991 
3376.081 

3376.164 
3376 238 
3376.341 
3376.414 
3376.471 
3376.630 

3376.731 
3376.814 

3376.894 
3376.978 
3377-084 
3377-202 
3377-40S 

3377-497 
3377-622 ) J, 

3377-723 ) ' 

3377-»37 

3377-94^ 

3378.114 

3378.203 

3378.320 

3378.476 

3378.723 

3378.824 

3378.881 

3370005 

3379.161 

3379.337 

3379-5 M 

3379 577 

3370.687 

3379.783 
3379.843 



Substance 



Intensity 

and 
Character 









000 


Ni 


4 


1 1, Co 


2 


Ke 


I 


Ni 


2 


Zr 


I 




000 








Ni 



La 
Ke 



Co 



Ti 
Ti 



Cr. Co? 



Ke 


4» 


Co 


I 


•Mn 


oX 


\t 


2 


Ti. Cr 


2(1? 


Cr 


2 




000 




0000 




0000 




0000 



0000 

ON 

0000 

I 

000 

o 

0000 

0000 

00 

000 

0000 



2 

2 

0000 

0000 

000 

000 

0000 

oN 

00 
0000 

3 

3 
0000 N 

0000 N 

I 

000 
00 
2 
00 
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TABLE OF SOLAR SPECTRUM WAl'E-LEXGTltS 



Wave-length 



Substance 



3379-96 1 
3380.060 

3380.157 
3380.255 

33«o.397 ' 

3380.450 ' 

3380.605 

3380.722 

3380.889 

3381.026 

3381.202 

3381.269 

338i.49<^ 

3381.632 

3381.669 

U8i.7«6 

3381.896 

3382.002 

3382.129 

3382.224 

3382.340 

3382.450 

3382.549 
33S2.604 

3^82.724 
3382.825 
3382.926 
3383.036 
3383. 1 29 
3383.232 
3383.342 

3383.449 
3383.512 

3383629 
3383709 
3383.833 
3383.95 1 

3384.133 
3384.225 

3384.375 
3384.461 
3384.561 
3384.728 
3384.782 
3384.908 
3385.061 
3.^85.167 

3385.215 
3385.361 
3385.468 



Cr 
Zr, 'li 

Fe 

li 



Ni 

Sr? 

Ni, l.a 



Fc 



Mn 



W 
Fe 
Di? 



Cr, Mn 



Ak 



Fe 
Ti 
Fe 



Co 



Intensity 

and 
Character 



Wave- length 



Substance 



II 



3 
I 

0000 

3 
3 

3 

6N 

5N<»? 
0000 

I 

2 

000 

000 

0000 

000 

000 



00 N 

o 

I 

2 

I 

000 

4 
0000 

00 



0000 N 

0000 N 

000 



000 X 

o 

3 

3 

3 
00 

000 

000 

000 

0000 N 

00 

I 

0000 

o 

000 

3 
0000 



3385.577 
3385.688 

3385.809 
3385-861 
^386.005 
3386.085 
3386.310 
? ^86.408 
3 ^86.488 
3386.588 
3386.691 
'3386.875 
3386.921 
3387.014 

3387.194 
3387.307 
3387.444 

3387.554 
3387.600 
3387.762 

3387.854 
3387.988 

338S.190 

3388.311 

3388.473 
3 ^88.604 
3388.761 
3388.896 

3388.994 
3389.107 
3389.257 

3389.387 
3389.460 

3389.540 

3389.747 
3389.884 s 

3389.960 
3390.060 
3300.154 
3390.244 
3390.400 
3390.544 
3390.654 
3.V;o.736 
3390.819 
3390.919 
330 1 033 

3391.175 
3391.24^ 

3391.409 



Fe 
Fe 
Ti 
Fe? 

Ti, Mn 



Fe 

Fc 

Ti-Zr 

Co 
Zr 

l.a? 
Ti 



Fe 



Ti 
Ni 



Inienftity 

and 
Character 



I 

I 

I 

00 

0000 N 

3 

00 N 

000 

000 

000 

00 N 

000 

000 

000 

000 N 

000 





I 

00 

5(J? 

0000 

3 
I 

oN 

I 

2 

00 

I 

000 

00 

00 

o ' 

0000 N 

2 

0000 

0000 

000 

000 Nil? 

00 

00 

000 

000 

o 

00 

00 N 

5 
iX 

0000 X 



* See note to 3335.299, etc. 
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i 




Intensity 






Intensity 


Wavc-lengih 


Substance 


and 


Wave-length 


Substance 


and 


1 
1 




Character 


1 




Character 


1 
3391.509 ' 


• 


0000 N 


1 

3397.451 


0000 


339i.57« 


Cr 


2 


' 3397.571 




00 


3391.72b 







3397691 


V? 


I 


3 39 1. Sot) 




0000 X 


3397.779 


Fe 


2 


3.^01.977 







3397.931 




00 


3392.109 


Zr 


2 


' 3397-974 




000 


3392.153 ' 


Ke 


I 


1 339«.i5i 




0000 N 


3392.259 1 







339«.244 




0000 N 


3392.441 


Ic 


.^ 


i 339«.357 


Fe 


I 


3392.033 




00 N 


3.^9*^.441 




00 


33Q2.750 


Fe 


2 


.^39«.5ii 







3392.813 




I 


339«.55» 




0000 X 


3392.926 


'l"i 





339«.746 


Ti 


00 X 


3393.029 







339i^.839 




000 


.v^9.M».^ 


Ni 


3 


' 339«.949 




000 


3393-100 , 


Cr 


I 


3399.059 







3393-2S5 , 


Zr 


I 


3399- 1 26 




0000 


.r^9;v427 







3399.294 




00 


3.^93.520 ' 


To 


I 


3399-370 


Fe, Zr 


2 


3.^9 ^«4 5 




iXd? 


3399-4*^9 


Fe 


3 


3.^93.980 


Cr 


2 


3399654 







.^3940()2 


Fe 


I 


' 3399.746 




0000 


V^94-220 1 


Fe 


I 


. 3399.942 




oX 


.v^94-43'2 


Cr 


2 


1 3400.153 




0000 X 


.v>94-5i8 


Ic 





, 3400.279 




000 


.094.085 


'Ii 


3 


3400.366 




0000 


.>>94.740 


Fc 


3 


r 3400.529 




000 


.\<94.875 




0000 


3400.629 




0000 


.v;94-95^ 




0000 


, 3400.779 




1 


.v>95.o85 




0000 N 


3400.979 




0000 


.VW5.212 , 







1 3401.121 




1 


.v?95.408 




00 X 


3401.307 


Xi 


I 


\V)5.505 ' 


Co 


V3 


3401.478 




000 


.v^95-544 




'( 2 


3401.664 


l"c 




.^V)5-750 


■ 





3401.778 




0000 X 


3^95.882 







3401.900 







^96.0 1 2 




000 


3401.992 




000 


.V^90.I25 







3402.058 




000 


.^^96.178 







3402.208 




000 


.v;90.320 


Ni 


1 


i 3402.262 




000 


.Wt>.437 




• 


3402.352 




000 


V>96.523 







3402.400 


Fe 


3 


.;;ot).642 




000 


3402.553 


Ti 


3 


.;;9(i.742 




0000 


3402.685 







.V^oo.792 




00 


3402.842 




0000 


V^Q().965 




0000 


3402.925 




000 


.v;07.o62 




0000 


3403.033 







V^07.il6 


Fe 


3 


3403.145 




0000 X 


.v^97.i97 




0000 


3403.288 




0000 X 


.v^07..^50 




I 


3403.404 


Cr 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 




Fe 


Character 


V403.47« 


Ke, 1 i 


2 


3409.346 


2 


3403.572 


Ni 


2 


3409.530 




000 N 


3403.725 




000 N 


3409.711 


Ni 


2 


:^403.826 







3409.803 







3403925 




0000 


3409.950 


ii 


2 


3404.005 




0000 


34 1 0.080 




00 


3404.128 




0000 


3410.170 




I 


3404.202 




000 N 


3410.313 


Fe 


2 


3404.292 




0000 


3410.386 


Zr 


I 


3404413 


Ke 


2 


3410.526 




0000 N 


3404.511 


Fe 


3 


3410.696 




00 


3404. 5« I 




0000 N 


3410.783 




0000 N 


3404.717 


Pd 





3410.923 




00 


3404.^97 




I 


3411.035 


Fe 


2 


3404.972 


Zr 





341 1. 160 




ooNd? 


3405.044 


C? 





3411.274 


Fe 


I 


3405.097 




00 


3411.366 




0000 


3405.217 { ^ 


O) 


2 


3411.498 


Fe 


3 


.^405.302 N • 




2 


3411.700 




0000 


3405.504 




000 


3411.883 




000 


3405.637 




0000 


3412.009 




000 


3405-716 


Fe 





3412.109 




000 


3405.^^37 




0000 N 


3412.162 




0000 


3405.971 


Fe 


I 


3412.302 




0000 N 


3406. 1 1 1 




000 N 


3412.481 


Co 


5 


3406.254 




00 


3412.595 




0000 


3406.304 




00 


3412.775 


Co 


4 


3406.391 




0000 


3412.909 




0000 N 


3406.491 




0000 


.^413.019 




000 


."U06.572S 


Fe 


3 1 


3413.275 


Fe 


5d? 


3406.697 







3413.402 




000 N 


3406.943 s 


Fe 


5^i? 


3413.542 




00 


3407.187 




000 


3413.597 


Ni 


2 


3407.338 


Ti 


2 


3413.651 




2 


3407.447 




2 


3413.7^2 







3407.537 




00 


3413.^55 




00 


3407.597 


Fc 


4 


3413.935 




0000 


3407.693 




3 


3414.079 


Ni 


4 


3407.«44 




0000 N 


3414.269 




00 N 


3407 937 


I)i? 




1 


3414.399 




000 N 


3408.091 




ooNd? 


3414.535 




000 N 


340X.217 







3414.643 




I 


3408.317 




0000 N 


3414.769 




I 


340S.484 




0000 N 


34 M 911 


Ni 


!«; 


3408.637 




000 Xcl ? 


3415.050 




I Nd? 


340S.811 




000 N 


.>4 1 5.230 







340S.91 1 


Cr 


3 


3415.279 




00 


3409.070 




I 


3415.462 




0000 N 


3409.210 




0000 


3415.575 




0000 


3409.302 


Co 


•» 


3415.672 


Fe 


3 
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Wave-length 



3415-815 
3415.922 

3416.029 

3416.164 

3416.274 

3416.421 

3416.541 
3416.644 
3416.771 
3416.808 
3416.914 
3417.001 

3417.095 
3417.198 
3417.301 
3417.401 

3417.491 
3417.618 
3417.681 
3417.819 

3417.948 
3418.002 

3418.161 

3418.303 
3418.448 

3418.654 
3418.864 

3419.013 
3419.108 
3419.282 

3*19.424 

3*19.554 

3419.836 

3420.013 

3420.133 

3420.240 

3420.360 

3420.417 

3420.575 
3420.620 
3420.730 
3420.880 
3420.940 
3421.147 
3421.253 

3421.353 
3421.482 

3421.620 

3421.758 

3421.860 



Substance 



Ti 

Co 
Fe 



Co 
Fe 



Fc 
Fe 



Fe 



Fe 



Ni? 
Mn 



Ni, Cr, Pd 

Ni 

Co 



Intensity 

and 
Character 





00 N 
0000 

3 
0000 

I 

0000 

00b N 

00 



00 

00 

I 

00 

3 
I 

000 

0000 

0000 

00 

2 

2 

0000 

I 

0000 N 

5 
000 N 

I 

0000 N 

I 

000 N 

000 N 

2 

000 

000 

00 

000 

00 



00 

000 

2 

00 

000 

0000 N 

4 
2 

0000 N 



o 




3422.033 
3422.087 
3422.260 

3422.347 
3422.468 

3422.629 

3422.794 
3422.892 

3423.016 

3423.153 
3423.307 
3423.380 

3423.453 
3423.667 

3423.760 

3423.848 

3423.972 
3424.127 

3424.311 
3424.432 

3424.579 
3424.646 

3424.732 
3424.846 
3424.966 

3425.152 
3425.196 

3425.432 

3425.579 
3425.716 s 

3425.879 
3425.976 
3426.102 
3426.226 

3426.349 
3426.466 
3426.535 
3426.769 
3426.807 
3426.929 
3427.046 
3427.126 
3427.263 s 

3427.340 
3427.492 

3427596 
3427.656 
3427.746 
3427.899 
3427.972 



Substance 



Ni 
Fe 
Fe 
Cr 

Ni 



Ni 



Fe 
Co 



Zr 
Fe 



Fe 
Fe 
Fe 



Fe? 
Fe 



Intensity 

and 
Character 



0000 

0000 

I 

0000 

I 

4 

3 

4 

I 

0000 N 
000 N 
00 N 
000 N 
00 N 
oN 

7 

oN 
o 
00 

4 
0000 N 

o 

000 • 

000 

00 

4 
000 

0000 N 

0000 N 

2 

0000 N 

00 

000 

000 

0000 

3 

3 

3 
2 

0000 

0000 

2 

3 
I 

0000 

0000 

00 

0000 N 

000 N 

000 N 
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Intensity 


1 




Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


3428.082 


1 0000 N 


3434.117 




0000 


3428.154 1 


3434.183 







3428.341 Fe, Co 


4 


3434.259 







3428.459 




0000 1 


3434.383 




0000 


3428.561 


I 


! 3434.512 




000 


3428.626 


I 


3434.626 




0000 


3428.776 




000 


34.34.746 




0000 


3428.892 Co 


2 ! 


3434.829 




0000 


3429.066 000 


3434962 




000 


3429.172 


0000 i 


3435.032 




000 


3429.282 




0000 N 


1 3435.102 




00 


3429.468 




00 


3435.179 




0000 N 


3429.605 


0000 


3435.296 




000 N 


3429.718 


0000 N 


3435.382 




000 N 


3429.851 




00 1 


3435.509 




0000 N 


3429.951 




000 


1 3435628 




I 


3430.071 


0000 Nd? 


' 3435.729 




00 


3430.218 




0000 N 


3435.819 


Cr 





3430.295 




000 


3435.962 


Cr 


ON 


3430.428 1 


00 


3436.174 




I 


3430.545 


' ooN 1 


3436.250 







3430.671 


Zr 


I ! 


3436.332 


Cr 


2 


3430.777 




0000 N 


3436.472 




0000 N 


3430.870 


0000 N 


3436.552 




000 N 


3431.020 


000 1 


3436.666 




0000 N 


3431.090 




000 


3436.786 




0000 


3431.207 




0000 


3436.882 




000 


343 1 320 




0000 


3436.976 




0000 N 


343 1 423 




00 


3437.116 




000 N 


3431-590 


0000 N 


3437.190 


Fe 


3 


3431.721 Co 4 


3437.282 


Zr 


00 


3431-830 


000 


3437.427 


Ni 


5d? 


3431-965 


Fe 3 


3437.616 




ooooM< 


3432.077 ' 1 000 


3437.772 




00 


3432.157 ' 


3437.829 




00 


3432.270 1 000 


.^437.926 




0000 


3432.350 




0000 


3438.012 




0000 


3432.447 <^" 





3438.094 


Fe 


2 


3432.550 1 


00 


3438.236 




000 


3432.707 0000 


3438.376 


Zr 


2 


3432.863 


3438.455 


Fe 


I 


3433.023 


000 


3438.556 




0000 f 


3433.163 Co 3 


3438.639 




000 N" 


3433.212 , Cr, C? 2 


3438.851 




000 N 


3433.290 


Pd 0000 


3439092 


Mn? 


2 


3433.453 Cr 3 


3439.171 


Fe 


2 


3433.591 


1 3439-268 




0000 1^ 


3433.715 1 Ni.Cr , 8d? , 


. 3439.365 




000 N 


3433.905 


oN 


3439.478 




00 Nd. 


3434.053 


0000 

i 


3439.635 




000 N 
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Wave- length 



Substance 



3439735 
3439i«4i 
3439.941 
3440.008 

3440.138 
3440.235 
3440328 

3440.505 

3440.635 

3440.762 s 

3440.875 

3441.021 

3441.155 s 

3441.248 

3441.391 
3441.588 

3441.688 

3441.808 

3441.875 
3442.035 
3442.118 
3442.188 
3442.284 
3442.368 
3442.503 
3442.696 
3442.813 
3442.921 

3443059 
3443101 
3443.181 
3443.330 
3443-435 
3443-517 

3443.575 
3443.691 

3443.791 
3443.908 
3444.020 s 
3444- 127 



Fe 



Fe 
Fe 



Cr 
Pd 



Mn 

Ni 



Fe 
Ni 
Fe 

Co 
Fe 

Co 



Co 
Fe 



Intensity 

and 
Character 



000 N 

0000 

0000 

3 

000 N 
00 N 
000 N 
oN 
000 N 
20 

00 N 
000 N 

15 
000 N 

oNd? 

iN 

0000 N 

0000 N 

000 

0000 

6 

I 

I 

00 

2 



3 

0000 

2 

I 

00 

o 

000 N 

I 

0000 N 

0000 

5d? 

00 N 

8N 

oN 



Wave-length 



3444.217 
3444.402 

3444.467 
3444-590 
3444.654 
3444-774 
3444.847 
3445.030 
3445.260 

3445-477 

3445-597 

3445-741 

3445.905 

3445.947 
3446.127 

3446.240 

3446.314 
3446.406 

3446.536 
3446.620 

3446.747 
3446.857 

3446.931 
3447.089 

3447.154 
3447.290 
3447.420 

3447.569 
3447.674 
3447-774 
3447.901 
3448.040 

3448.144 
3448.227 

3448.340 
3448.494 
3448.597 
3448.727 
3448.827 
3448.926 



Substance 



Ni? 
Ti 



Fe 



Fe, Cr 

Fe 



Ni 



Fe, Co 
Cr 



Cr 



Intensity 

and 
Character 



0000 

2 

4 

0000 N 



0000 

00 

000 Nd? 

5 
000 N 

000 N 

2N 

2 

0000 

0000 

I 

000 

15 
iNd? 

0000 N 

0000 N 

000 

00 

o 

00 N 

0000 N 

4 
o 

0000 N 
000 


0000 N 
I 

0000 
oNd? 
000 N 
000 N 
000 N 
0000 N 
o 



43 



44 
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Wavelength 



Substance 



Intensity 

and 
Character 



Wave>len£th 



Substance 



Intensity 

and 
Character 



3449.003 
3449.099 
3449.180 
3449310 
3449.446 
3449.583 
3449.766 

3449.833 
3449.996 
3450123 

3450.275 

3450.373 
3450.469 

3450.589 
3450.742 
3450.882 

3450.995 
345J.I29 

3451.255 
3451.369 

3451.477 
3451.609 

3451.761 

3451.915 
3452.057 

3452.419 
3452.609 

3452.762 

3452.919 
3453-039 
3453.169 

3453-255 
3453-355 
3453469 
3453-621 

3453705 

3453-«85 
3453-982 

3454303 

3454-455 
3454.602 

3454-725 
3454-82q 

3454-934 
3455-058 
3455- 121 
3455204 

3455-379 >> 

3455-494 
3455.601 



Co 
Co 



Fe 



Mn 
Fe 

Fe 
Fe 
Ti 



Ni 
Fe 

La 
Cr 

Co 



Ti 



Mn 
Mn 
Co 



o 

0000 
0000 
5d? 
0000 
6d? 
0000 N 
0000 N 
000 Nd? 
000 Nd? 
00 
0000 N 

5 

0000 N 
0000 N 
0000 N 
000 N 
0000 
00 
0000 
o 
o 
2 
0000 N 

3 
4 
I 

000 

00 N 

6d? 

2 

000 

0000 



3 

2 

00 

0000 N 
I 

00 

0000 N 
000 N 
0000 N 
0000 N 
0000 
000 
000 

5 
0000 N 

0000 N 



3455.736 
3455.828 
3455.928 
3456.081 
3456.148 
3456.228 

3456.383 
3456.528 

3456.634 

3456.714 
3456.801 

3456.944 
3457.068 

3457.230 
3457.281 

3457.414 
3457.538 
3457.648 
3457.708 

3457.758 
3457.908 
3458.028 
3458.144 

3458.254 
3458.442 
3458.601 
3458.728 
3458.834 
3459.074 

3459.194 
3459.288 

3459.414 
3459.568 

3459.714 
3459.761 
3459.881 
3460.052 
3460.174 
3460.294 
3460.460 
3460.568 
3460.691 
3460.741 
3460.874 
3461.021 
3461.111 
3461.321 

3461.413 
3461.633 

3461.801 



Cr 



Fe 
Ti 



Ti 

Co 
Fc 



Fe, Zr 



Fe 

Ni 



Zr 



Fe 



Fe 
Fc 
Mn,- 

Mn,- 
Cr 



Pd 



Co, La 

Ti 

Ni 



o 

0000 N 
ooooNd? 
0000 
00 
000 
o 

3 

0000 N 

0000 N 

ooN 

000 N 

I 

2 

00 

0000 N 

0000 N 

o 

o 

000 

0000 N 

o 

000 

o 

3 

8 

oN 

oNd? 

00 

0000 

000 

000 

2 

0000 

0000 

I. 

3d? 

2 

0000 

4d? 

000 

0000 N 

0000 N 

00 

oooN 

00 

o 

0000 N 

5 
8 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave>leneth 


Substance 


and 






Character 
oN 


1 

' 3468.612 




Character 


3461.930 






oN 


3462.073 




00 N 


1 3468.821 




I 


3462.217 




0000 Nd? ' 


3468.986 


Fe 


2 


3462.347 




000 


3469.114 







3462.492 


Fe 


I 1 


3469.155 


Fe 


2 


3462.667 




0000 Nil? ■ 


3469.532 







3462.867 




00 N 


3469.628 


Ni 


3 


3462.950 


Co 


6 


3469736 


Cr 





3463.153 


Zr 


, 


3469.826 




0000 N 


3463.323 




0000 N 


3469.972 


Fe 


2 


3463.444 


Fe 


I 


3470.076' 




0000 


3463.520 




0000 


3470.156 




0000 


3463.660 




0000 N 


3470.276 




0000 N 


3463.777 




0000 Nd? 


3470.380 




000 N 


3463.937 




0000 Nd ? 


3470.536 




00 


3464.113 




2 


3470.678 







3464.167 




00 


3470.776 




0000 


3464.275 


Fe 


Id? 


3470.876 




00 


3464.608 S 




I 


3471.000 




0000 


3464.843 




000 


347I.I36 




0000 


3464.970 




0000 


: 347 ".256 




000 


3465.052 


Fe 





! 3471-404 


Fe. Zr 


3 


3465.167 




0000 


3471-499 


Fe, Co 


3 


3465.300 




0000 


3471.598 







3465.390 


Cr 


00 


' 3471.750 




000 


3465.467 




0000 N 


i 3471.856 




000 


3465.573 




0000 N 


' 3471.910 




0000 


3465.687 




I 


3472.035 




iN 


3465.779 




I 


! 3472.190 




00 N 


3465.900 ) 
3466.015 ) 


Co 


4 


3472.316 




oN 


Fe 


6 


3472.443 




00 N 


3466.137 




00 N 


3472.593 







3466.187 




ooN 


1 3472.680 


Ni 


J5 
( 2 


3466.320 




00 


: 3472.730 




3466.420 







3472.850 




0000 N 


3466.507 




0000 N 


3472.916 




000 


3466.639 


Fe 


3 


3473.040 




000 


3466.773 







3473.146 




000 


3466.853 




0000 


i 3473.190 




0000 


3467033 


Fe 


2 


3473.363 




0000 


3467-153 




000 N 


3473-435 


Fe 


2 


3467.270 




000 N 


3473-637 


Fe 


I 


3467.407 


Ti 


00 


3473-756 







3467.517 




0000 N 


3473-823 


Fe 


I 


3467.644 


Ni 


3 i 


3473-950 




0000 


3467.845 


Ni,Cr 


1 

2 


3474.106 


Co 


2 


3468.007 




000 1 


3474-197 


Mn 


2 


3468.210 




00 


3474-287 


Mn 


2 


3468.347 




0000 N 


3474.410 




0000 


3468.486 




0000 N 


3474-523 

1 




0000 
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Intensity 




• 


Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 




Fe 


Character 






Character 


3474-576 


2 


3480.549 




000 


3474.669 




00 


3480.669 


Ti 


I 


3474.800 




000 


3480.785 




0000 N 


3474.904 




I 


3480.875 




0000 N 


3475023 




00 


3481.024 


Ti 


2 


3475.143 




0000 N 


3481.195 




00 N 


3475.270 




2 


3481.302 


Pd, Ti-Zr 


2 


3475.406 







3481.439 


Cr 





3475.456 




00 


: 3481.589 




0000 


3475.594 S 


Fe 


10 


; 3481.695 


Fe, Cr 


2 


3475.656 




oN 


3481.802 




0000 


3475.iJo2 


Fc 


2 


3481.889 




000 


3475.»94 




I 


3481.952 


Fe 


00 


3476.010 


Fe 


2 


3482.075 




000 


3476.163 




000 N 


3482.195 




000 


3476.330 




0000 N 


3482.325 


Fe 


I 


3476.479 


Co, Fe 


3 


3482.589 




000 


3476.590 




0000 


3482.712 




000 Nd? 


3476.756 







' 3482.855 


Zr 


00 


3476.849 s 


Fe 


8 


3483047 


Mn- 


5d? 


3477.002 


Fe 


I 


3483-155 


Fe 


4 


3477.125 


Fe, Ti 


3cl? 


3483-295 




0000 


3477.323 


Ti 


5 


3483-553 


Co 


3 


3477-500 




000 

1 


3483.667 


Fe, Zr 





3477-636 




00 1 


3483.769 




000 


3477-770 




' 


3483.923 


Ni 


6d? 


3477-856 




0000 


3484.023 




I 


3478.002 s 


Fe. Ni 


4 


3484.172 




0000 N 


3478-123 




000 


3484-295 




3 


3478.256 




0000 N 


1 3484.352 




00 


3478-316 




0000 N 


3484.482 




000 Nd? 


3478.438 


Ni, Zr 





3484.692 




ooooNd? 


3478-504 


Fe 


! 


; 3484.809 




0000 N 


3478.689 


Co, Zr 





3484.922 




00 


3478-772 


Ke 


I 


3484995 


Fe 


I 


3478-876 




0000 


3485.121 


Fe 


2 


3478923 


Co 





i 3485.249 




I 


3479-053 




000 


3485.369 




0000 N 


3479.163 


Zr 





3485.493 


FeCo 


6 


3479.273 




0000 


3485.645 




0000 N 


3479.401 


Ni 


I 


3485.719 




0000 N 


3479.531 


Zr 


2 


3485.845 




00 N 


3479703 




0000 N 


3486.041 s 


Ni 


5 


3479.829 


Fe 


I 


3486.179 




0000 


3479.969 







3486.282 




0000 


3480.061 




I 


3486.362 




000 


3480.171 




00 


3486.475 




000 


3480.315 


Ni 


I 


3486.522 




0000 


3480.442' 




0000 


3486.691 


Fe 


2 


3480.476 


Fe, Zr 


2 


3486.782 




0000 
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Wavc-len^lh 



3486.889 
3486.962 
3487.095 

3487145 
3487.289 

3487.415 
3487.542 

3487743 
3487.857 
3487.959 
3488.131 
3488.289 
3488.437 

3488.589 
3488.702 
3488.817 
3488.965 
3489.142 
3489302 
3489.392 
3489.546 
3489.813 
3489.889 
3490.048 
3490.104 

3490.191 
3490.30 1 

3490341 

3490.441 

3490.534 
3490.628 

3490.733 s 

3490.896 
3491.008 

3491195 

3491-354 
3491.462 s 

3491.661 

3491.894 

3492.021 

3492.112 

3492.174 
3492.284 

3492.368 
3492.508 
3492.678 
3492.858 
3492.954 

3493- IM 
3493.228 



Substance 



Intensity 

and 
Character 



Wave-length 



Substance 





0000 




0000 


Mn 


00 N 




0000 


1 


0000 




0000 




000 




2 


1 Co, Ca 





1 


000 




2 




ocoo Nd ? 


i Ni, Mn 







000 




0000 N 


Mn 


4 




I 




00 Nd? 




00 N 




0000 N 


Co 


5 


Fe 


3 


Ti, IM 


2 




0000 




0000 




0000 









0000 




0000 




00 







Fe 


loN 


Co 







000 Nd? 


Ti 


5 




000 


Co,- 


4 




0000 N 




000 




0000 N 


Co 


00 




0000 




0000 




000 N 




00 N 




000 N 




000 N 




00 N 


Ni 


loN 




000 N 



3493-313 
3493.430 
3493.618 

3493-721 

3493.834 
3494.004 

3494.154 
3494-308 
3494.401 
3494.498 
3494.551 
3494.654 
3494.815 
3494.871 

3494-994 
3495.108 

3495.178 
3495-384 
3495-423 
3495.522 
3495.658 
3495.802 

3495.853 

3495.974 
3496.024 

3496.101 

3496.224 

3496.348 

3496.491 
3496.614 

3496.721 

3496.820 

3496.952 
3497.148 

3497-241 \ 

3497-301 s 

3497-421 

3497-534 
3497.668 

3497.874 
3497-982 s 

3498.116 

3498.322 

3498.451 
3498.534 
3498.668 

3498.888 
3499.084 
3499.248 
3499.408 



Ti, Fe 
Fe 
Fe 



Fe 



Cr 



Fe 



Co 
Ti 
Mn 
Fe 

Co 
Zr 

Ni 



Co 
Co, Mn 

Fe 



Mn 
Fe 



Ti 



Intensity 

and 
Character 



oN 

I 

2 

00 
I 
00 

0000 N 

2 

0000 

0000 

0000 



2 

000 

0000 N 

00 

0000 N 
o 

3 

2 
000 

3 

2 
2 
2 
0000 

o 

2 


0000 N 
o 

3 

3 
I 

3 

2 

0000 N 
o 

3 
oN 

8 

o 

iN 

0000 N 

0000 N 

00 

I 

00 

o 

00 
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Intensity 






Intensity 


Wave length 


Substance 


and 


Wave length 


Substance 


and 






Character 






Character 


3499.492 




1 



3505.371 




0000 


3499.608 




0000 N 


3505.433 







3499.711 




1 


3505.525 




0000 


3499.848 




0000 Nd? 

1 


3505.628 


Zr 





3499.974 




0000 1 


3505.810 


Zr-V 


I 


3500.013 







3505.928 




0000 


3500.131 




000 


3506.038 







3500.296 







3506.189 




000 


3500.474 


Ti 


3 : 


3506.380 


Fe 


I 


3500.577 




0000 

1 


3506.467 


Co 


5 


3500.706 S 


Fe 


2 1 


3506.645 


Fe 


3 


3500.830 




0000 N 


3506.733 


Ti 


I 


3500.996 S 


Ni 


6d? i 


3506.793 




0000 


3501.094 




0000 


3506.891 




0000 


3501.210 




0000 


3506.980 







3501.296 




0000 


3507.077 




0000 


3501.394 




0000 


3507.284 




2 


3501.472 




000 


3507.350 







3501.605 




000 N 


3507.447 




0000 


3501.710 




0000 N 1 


3507.543 


Fe 


I 


3501.841 







3507.687 




0000 N 


3501.868 







3507.837 


Ni 


3 


3501.970 




000 N 1 


3507.957 




000 


3502.104 




000 N 


3508.090 




00 


3502.165 




0000 i 


3508.234 




000 


3502.394 




J3 
\ 3 


3508.350 




I 


3502.466 


Co 


3508.487 




0000 N 


3502.608 




00 1 


3508.626 


Fe 


3 


3502.737 


Ni 


2 


3508.670 


Fe 


2 


3502.775 


Co 


2 1 


3508.847 




0000 N 


3502.899 




0000 


3509.037 




GO 


3503.001 




00 


3509.157 




0000 


3503.112 




0000 ! 


3509.264 


Fe 


2 


3503.256 




000 N 


3509.470 




0000 


3503.442 




000 N 


3509.570 




0000 


3503.612 




I 


3509.690 




0000 


3503.699 




0000 


3509.870 




I 


3503.866 


Co 


00 Nt? 


3509.992 


Co, Fe 


4 


3504.048 




00 


3510.209 




000 


3504.192 




0000 


3510.331 




I 


3504.332 




0000 


3510.466 


Ni 


8 


3504.399 




0000 


3510.596 


Co, Fe 


2 


3504-581 


Fe, V 


2 i 


3510.693 




00 


3504733 




0000 


3510.824 




I 


3504.823 


1 


I 


3510.985 s 


Ti 


5 


3504.885 


Co 


0000 , 


3511.209 




ooooNd? 


3505.015 


1 Fe 


3 


3511.356 




0000 


3505.056 


Ti 


2 


3511.453 




0000 


3505.202 


1 Fe 


3 


3511.583 




0000 


3505.288 


Co 


0000 

1 


3511.676 




0000 
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Intensity 






Intensity 


Wave length 


Subcumce 


and 
Character 


Wave-length 


Svbatanoe 


and 
Character 


3511-763 


Mn 





3518.790 


Ni 


4 


35II.»83 


Fc 


I 


3518.825 


Fc 


3 


3511-978 


Mn 


2 


3518.933 




0000 


3512.066 




00 


3519-014 


Ti, Fc 


3 


3512.228 


Fe 


I 


3519.239 


Tl? 


ooooNd? 


3512.369 


Fe 


2 


3519-531 




0000 


3512.520 




000 


3519.645 




0000 


3512.639 




0000 


3519-758 




OOOQ 


3512.785 


Co 


6 


3519.904 


Ni 


7 


3512.869 




00 


3520.021 




0000 


3512.950 




00 


3520.168 




2 


3513.100 


Fe 


I 


3520.228 


Co 


3 


3513.200 


Fc 


2 


3520.397 


Ti 


2 


3513-422 




0000 N 


3520.531 




0000 


3513-623 


Co 


5 


3520.675 


Fe 


000 


3513-744 




000 


3520.751 




OOOQ 


35i3-»6i 




00 


3520.871 




0000 


3513.965 s 


Fe 


7 


3520.991 


Fe, Zr 


2 


3514.082 




4 


3521. 118 




0000 


3514-138 


Ni 


3 


3521.205 







3514-382 




0000 N 


3521.318 




00 


3514.608 







3521.410 S 


Fe 


8 


35M-775 


Fe 


2 


3521.686 




3 


3515-206 


Ni 


12 


3521.748 


Co 


4 


3515-549 







3521.888 




000 


3515-675 




00 


3521.984 


Fe 


2 


3515-787 




0000 


3522.184 




0000 


3515-947 




0000 N 


3522.284 




0000 


3516.021 




0000 N 


3522.412 


Fe 


4 


3516.156 




000 


3522.589 




00 


3516-261 




0000 


3522.677 




0000 


3516-359 


Ni 


2 


3522.757 




0000 


3516.441 




0000 


3522.877 




000 


3516.554 


Fe. Co 


2 


3522.974 




000 


3516-701 


Fe 


2 


3523.048 


Fe, Co,- 


2 


3516.854 




0000 


3523.212 


Ni 


I 


3516.959 







3523.324 







3517-093 


Pd 


00 


3523.452 


Fe 


2 


3517-173 




0000 


3523.584 


Co 


4 


3517-310 




0000 N 


3523.700 




000 


3517-446 


-,v 


3 


3523.850 


Co 





3517-523 




0000 


3523.924 




0000 


3517-653 




000 N 


3524.130 




000 


35J7-860 




0000 N 


3524.221 


Fe 


3 


3517-960 




0000 N 


3524.385 


Fe 


3 


3518-103 




0000 


3524.499 







3518.200 




0000 


3524.677 


Ni 


20 


3S 18-360 




0000 


3524.883 




I 


.^518.4888 


Co 


5 


3525.063 




000 N 


.^f; 18.636 




0000 


3525.271 




000 N 
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• 




Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


3525.416 




0000 


3532.143 


Mn 


4 


3525.529 




0000 


3532.262 


Mn 


3 


3525.656 




0000 


3532.469 




000 


3525.759 




2 


3532.601 




0000 


3525.986 


Fe 


4 


3532.721 


Fe.- 


4 


3526.103 




00 


3532.777 




00 


3526.183 


Fe 


6 


3533.041 




0000 


3526.311 




3 


3533.156 


Fe 


6 


3526.398 


Fc 


2 


3533.345 


Fe 


6 


3526.526 


Fe 


2 


3533.506 


Co 


5 


3526.625 




2 


3533.680 




0000 


3526.686 







3533.836 


V 


000 


3526.821 


Fe 


4 


3534-000 


Ti 


I 


3526.988 


Co 


6 


3534-206 




0000 


3527.115 







3534-400 




000 


3527.252 




00 


3534.672 


Fe 


2 


3527.368 




0000 


3534.733 




0000 


3527.458 




000 


3534.830 




0000 


3527.588 




0000 


3534-920 


Co 


000 


3527.672 




000 


3535.060 


Fe 


3 


3527.750 




I 


3535.090 




00 


3527.936 


Fe 


5 


3535.180 




0000 N 


3528.041 







3535.300 




0000 N 


3528.133 


Ni 


4 


3535.446 


C 


000 


3528.382 







3535.554 


Ti 


4 


3528.465 




00 


3535.660 




0000 


3528.552 




0000 


3535.766 


C 


000 


3528.715 




0000 N 


3535.868 




3 


3528.928 




0000 


3535.989 




0000 


3529.035 


Ni 


I 


3536.165 




GO 


3529.181 


Co 


3 


3536.259 




0000 


3529.328 




00 


3536.405 




0000 N 


3529.495 


" 


00 


3536.709 


Fe 


7 


3529.662 


Fe 


2 


3536.832 




0000 


3529.768 


Ni 


I 


3536.934 




00 


3529.872 




00 


3537.025 




0000 


3529.964 


Fe-Co 


6 


3537.105 




00 N 


3530.136 




0000 


3537-265 




ooooNd? 


3530.264 




0000 


3537.385 


Ni. C 


I 


3530.374 




0000 


3537.439 




0000 


3530.533 


Ke- 


3 


3537.638 


Fe 


2 


3530.734 


Ni, Ti 


I 


3537.772 


Co 





3530.919 




3 


3537.879 


Fe 


3 


3531.107 




00 


3538.045 


Fe 


4 


3531.247 




0000 N 


3538.219 




0000 N 


3531.424 




0000 N 


3538.399 




I 


3531.582 


Fe 


2 


3538.452 


Fe 


I 


3531.761 




0000 


3538.555 




0000 


3531.851 




I 


3538.643 




I 


3531.982 


Mn 


3 


3538.701 


Fe 


2 
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1 
1 

Intensity 


1 




Intensity 


Wave- length 


Substance 


and 
Character 


Wave -length 


Substance 


and 
Character 


3538.S32 




0000 


3544.888 




0000 


353^-937 


Fe 


I 


3545.001 




0000 


3539081 


C 


00 


3545.054 


c 


000 


3539-218 


C 


00 


3545.128 


c 


000 


3539.391 




0000 


3545.194 




0000 


3539.513 




0000 


3545.336 s 


-,v 


4 


3539.5«« 




000 


3545-481 




0000 N 


3539.684 




0000 


3545-654 


c 





3539.771 




0000 


3545.786 


Fe, C 


5 


3539.S92 




00 


3545.971 


Fe.C 


3 


3540.038 


C 


00 N 


3546.048 




0000 


3540-098 




0000 


3546.161 




0000 


3540-268 s 


Fc 


5 


3546.348 




I 


3540.464 


C 


000 


3546.488 




0000 


3540.53« 




000 


3546.568 




0000 


3540.644 




0000 N 


3546.684 




00 


3540.857 


Fe 


3 


3546.851 


Co 


00 


3540^-950 


Fe 


2 


3546.921 




000 


3541.108 




00 N 


3546.974 




000 


3541.237 


Fe 


7 


3547-121 




0000 


3541.384 




00 N 


3547-168 


Ti 





3541.474 




000 


3547.320 




3 


3541.687 


C 


000 


3547-362 


Fe 


3 


3541.790 




0000 


3547-5" 




ooooNci? 


3542.017 


C 


000 


3547640 




0000 


3542.129 


Ni 





3547.780 




000 N 


3542.232 


Fe 


6 


3547-941 


Mn 


5 


3542.397 


Fe 


3 


3548.087 




00 


3542.473 




0000 


3548.175 


Mn, Fe 


3 


3542.583 




0000 


3548.332 


Mn, Ni 


5 


3542.633 




0000 


3548.447 




0000 


3542.713 


Ti 


00 


3548.593 


Co 


00 


3542.775 


Zr 


00 


3548.687 




000 


3542.910 




0000 N 


3548.793 




0000 


3543090 




0000 


3548.880 




0000 


3543143 




0000 


3549-047 




0000 N 


3543.243 




0000 


3549.151 s 


Y? 


2 


354V3IO 




0000 


3549.260 




0000 


3543.407 


Co 


2 


3549.384 




I 


3543.531 


Fe 


2 


3549.513 


C 





3543.637 




0000 1 


3549.667 


C 


00 


3543.824 


Fe 


3 


3549.773 




0000 

1 


3543-937 




0000 { 


3549.907 




ooooNd? 


3544.075 


C 


0000 


3550.014 s 


Fe 


3 


3544.155 


C 


000 


3550.247 




0000 


3544.220 




0000 


3550.363 


C 


iN 


354 4.. ^7 1 




I 


3550.510 




000 


•^544.489 




0000 


3550.627 


C 


0000 


3544.662 




000 1 


3550.740 


Co 


4 


>544.776 


Fe 


3 


3550.939 


C 


000 Nd ? 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance , and 

Character 


3551.092 


c 


0000 N 


3557.036 




3 


3551.253 




I 


3557.204 




0000 


3551-370 


c 


000 


3557.304 




000 


3551.542 




000 


3557.370 




000 


3551.674 


Ni 


4 


3557.495 




00 


3551.800 




I 


3557.604 




0000 


3551.91a 




0000 


3557.817 




0000 


3552.012 




0000 


3557.907 




0000 


3552.098 


Zr 


I 


3558.020 




0000 N 


3552.253 


Ke 


2 


3558.140 




0000 


3552.449 




0000 N 


3558.214 




I 


3552.574 







3558.350 




000 


3552.699 




0000 


3558.477 




00 N 


3552.866 


Co 


I 


3558.570 




oN 


3552.986 


Fe 


5 


3558.672 S 


Fe 


8 


3553.086 




000 


3558.774 




oN 


3553.132 


Co 


I 


3558.923 


Co 


I 


3553.236 




000 


3559.017 


0000 


3553.304 


Pd 


00 


3559.124 ; 


0000 


3553.416 




0000 


3559.219 


Fe 


I 


3553-491 




0000 


3559.347 




00 


3553.624 


Ni 


3 


3559.414 




0000 


3553.735 




0000 


3559.604 


I 


3553.887 


Fe 


5 


3559.656 


Fe 


3 


3554.011 




000 


3559.750 




0000 


3554.115 




0000 


3559.840 




0000 


3554.263 


Fe 


5 


3559.954 




000 


3554.418 




000 


3560.063 


Ni 





3554-438 




0000 


3560.216 




00 


3554-593 




2 


3560.303 




000 


3554.651 


Fe 


3 


3560.436 




000 N 


3554-780 




I 


3560.556 




000 


3554.938 




oN 


3560.649 




0000 


3555.07Q 


Fe 


9 


3560.729 




I 


3555.185 




oN 


3560.843 


Fe 


2 


3555.318 




000 N 


3560.942 




0000 


3555.425 




0000 


3561.037 


Co 


4 


3555.408 




0000 


3561.203 




0000 


3555-598 




2 


3561.276 




0000 


3555-758 




0000 


3561.419 




0000 


3555-865 




0000 


3561.516 




0000 


3555-945 




0000 


3561.609 




0000 


•3556.0S8 




000 Nd? 


; 3561.718 


Ti 


I 


3556.201 




000 


3561.796 




0000 


3556.405 




0000 


3561.898 


Ni 


3 


3556.515 




0000 


3562.043 


Fe, Ti 


I 


3556.631 




0000 


3562.161 




0000 


3556.738 


Zr 


2 


3562.236 


Co 


oN 


3556.830 


Fe 


2 


3562.331 




0000 


3556.944 


Fe 


4 


1 3562.410 




I 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. XVIII. 

By Henry A. Rowland. 



Wave-length 



Substance 



3502.549 
3562.689 
3562.746 
3562.848 
35^3-065 
3563.152 

3563-295^ 
3563-542 
3563-750 
3563-«55 
3563.928 

3564.065 

3564.264 

3564.418 

3564.537 
3564.664 > 

.^564.705 ) 
3564.822 

3564-035 

3565.075 
3565.128 

3565.268 

3565-445 
3565-535 s 
3565735 
3565.855 
3565977 
3566.11 1 
3566.227 
3566.314 

3566.454 
3566.522 

3566624 
3566.728 
3566.807 
3566.S97 
3566.984 
3567.061 
3567.181 
3567.334 



Co 



Fe-Co 



Ti 
Fc 



Co 



Fe 



Ti 



Cr 

Ni 



Fc 



Intensity 

and 
Character 



0000 

0000 

0000 

0000 

ON 

000 

000 N 
000 N 
00 

0000 
000 N 
0000 N 

4 

0000 

0000 

3 

2 

000 

00 

4 

3 

IN 
3N 
20 

4 

000 N 
o 
I 
000 

2N 

oN 

10 

o 

I 

0000 

0000 

0000 

I 

2 

0000 N 



Wave-length 



3567.517 

3567.594 

3567.711 

3567-835 
3567.881 

3568.083 
3568.147 
3568.281 
3568.387 
3568.451 
3568.587 
3568.767 
3568.968 
3569.122 
3569.281 

3569.371 
3569.523 
3569.649 
3569-761 

3569.873 
3569958 
3570.060 
3570.183 I 

3570.273 5 

3570.415 s 

3570.566 

3570.660 

3570.736 
3570.826 
3571.000 
3571.126 
3571.250 

3571-374 
3571.546 
3571-690 
3571-828 

3571-913 
3572014 

3572-155 
3572.280 



Substance 



Fe 



Fe 

Fe 
Fc 



Co 
Mn 



Mn 

Mn 
Fe 



Pd 
Fe 



Ni 
Fe 



fntensity 

and 
Character 



I 

0000 

0000 

4 

2 

00 

0000 

0000 

00 

0000 

3 

00 

3 
4 
0000 

0000 

5 
4 
0000 

o 

2 
000 

4 
20 

4 
0000 



0000 

0000 

0000 



0000 

3 

00 
0000 

2 
000 

6 

5 

00 
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Wave •length 



Subsunce 



3572.460 
3572.617 
3572.712 
3572.890 

3573.017 
3573.087 
3573.207 
3573.320 

3573.417 
3573.540 
3573.650 
3573.792 
3573.874 
3573.975 
3574.050 

3574.135 

3574.174 

3574.297 

3574-394 

3574-499 

3574.559 

3574.723 

3574-944 
3575.106 

3575-260 

3575-391 
3575.494 
3575.533 
3575.699 
3575.904 
3576.118 

3576.296 

3576.393 
3576.469 
3576.527 

3576.739 
3576.906 

3577.003 

3577.099 
3577.203 

3577.299 
3577.384 
3577.532 
3577.605 

3577.705 
3577.885 
3578.014 

3578.138 
3578.240 

3578.358 



-,Sc 
Cr? 



Fe 



Fe 

Ti 
Fe 
Fe 



Ti 

La 

Cr 
Cr-Co 
Fe 
Fe 
Fe 
Co 

Zr 
Fe 



■,Sc? 

Fe 
Zr 



Co 



Mn 

Co 

Ti 



Intensity 

and 
Character 



0000 

4 
6 

00 

0000 N 

0000 N 

1 N 
0000 
0000 
2 

0000 
2 

3 

3 

2 

o 
o 

0000 
o 

000 

I 

0000 N 
o 

5 

3 

3 
2 

2 

000 

00 

4 
0000 

0000 

4 

3 
0000 

2 

I 

0000 

000 

000 

I 

000 

I 

0000 

0000 

5 
0000 

I 

00 







Intensity 


Wave- length 


Substance 


and 
Character 


3578.530 


Fe 


4 


3578.702 







3578.832 


Cr 


10 


3578.978 




000 


3579.047 


Co 





3579.122 




00 


3579.185 




00 


3579.268 




0000 N 


3579.508 




000 N 


3579.648 




0000 


3579-702 




I 


3579.812 




0000 


3579.974 




2 


3580.098 




000 N 


3580.227 




00 


3580.356 




IN 


3580.552 




I 


3580.682 




iN 


3580.898 




oN 


3581.067 




5 


3581.184 




I 


3581.349 s 


Fe 


30 


3581.531 




I 


3581.617 







3581.805 


Fe 


2 


3581.957 


Fe 


2 


3582.081 




I 


3582.231 




00 


3582.345 


Fe 


5 


3582.471 




2 


3582.577 




000 


3582.711 


Fe 


2 


3582.838 


Fe 


3 


3582.884 




00 


3583.017 




0000 


3583.104 




000 


3583.244 




0000 


3583.357 




000 


3583.481 s 


Fe 


5 


3583.581 




0000 


3583.637 




0000 


3583.737 




0000 


3583.837 


-,c 


3 


3584.051 


-,c 


3 


3584.147 




0000 


3584.237 




0000 


3584.397 




0000 


3584.457 




000 


3584-523 




0000 


S';84.6l6 




0000 
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Intensity 






Intensity 


Wave- length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


3584.660 S 


Y 


2 


3590.803 


Fe 


00 


3584.800 


Fe 


6 


3590.976 




0000 N 


3584.940 


Co 


5 


3591.149 


Fe 


I 


3585.105 


Fe 


6 


3591.283 




0000 


35«5.2I4 




000 


3591.366 




0000 


3585.310 


Co 


5 


3591.496 


Fe 


2 


3585.479 


Fe 


7 


3591-629 


Fe 


2 


3585.658 




2 


3591-732 




0000 


3585777 




000 N 


3591-885 




0000 N 


3585.859 


Fe 


6 


3592.045 




0000 N 


3585.984 s ' 


C 





3592.169 


V? 


2 


3586.047 S 


C 


00 


3592.348 




0000 


3586.157 


Co 


I 


3592.412 




000 


3586.268 


Fe 


4 


3592.508 




0000 


3586.390 




000 


3592.619 


Fe 


I 


3586.494 




00 


3592-745 




000 


3586.624 




0000 


3592.819 


Fe 


3 


3586.684 


Mn 


4 


3592.935 




0000 


3586.890 




3 


3593-040 


Y 





3587.024 







3593-158 




0000 


3587.130 


Fe 


8 


3593-223 







3587.286 


Ti 


2 


3593-402 




000 


3587.370 


Co 


7 


3593-481 


Fe 


3 


3587.497 




000 


3593-636 


Cr 


9 


3587-574 


Fe 


3 


3593-835 




000 


3587.757 


C 


0000 N 


3593-935 




000 


3587.899 


Fe 


5 


3594-138 




000 N 


3S88.084 


Ni 


6 


3594-245 




000 


3';88.263 


C 


000 


3594-458 




0000 


3588.387 







3594-528 




0000 


3«?88.466 


C 


00 


3594-784 


Fe 


6 


3588.563 




0000 


3595-017 


Co 


3 


.^588.675 




3 


3595-161 




0000 


3588.763 


Fe 


4 


3595-256 


Mn 


I 


3588.916 


C 


0000 


3595-449 


Fe, Ti 


2 


3589.065 


Fe, C 


2 


3595-554 




0000 


3589.253 


Fe 


4 


3595-681 




0000 N 


3589.363 


C 


0000 


3595-824 




000 


3589.446 


C 


000 


3596-012 


Fe 


I 


3589.601 


Fe 


2 


3596-195 


Ti 


4 


3589.773 




5 


3596.346 


Fe 


I 


3589.908 




5d? 


3596.454 




0000 


3590.023 


C 


0000 


3596.534 




0000 


3590.109 


Mn, C 


00 


3596-651 


Co 





3590.235 


Fe, C 


I 


3596-787 




0000 


3590.383 




0000 


3596.894 




0000 


3590.443 




0000 


3597.001 




0000 


3590.509' 


C 


2N 


3597.189 s 


Fe 


5d? 


3590.609 




2 


3597-294 




0000 


3590.651 




2 


3597-394 




ooooNd? 



' Beginning of second head of carbon band. 
' Beginning of first head of carbon band. 
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Intensity 






Intensity 


Wave- length 


Substance 


and 


Wave-length 


Subttance 


and 






Character 






Character 


3597-541 




0000 


3603.719 




2 


3597.654 




0000 


3603.762 




2 


3597.854 


Ni 


8 


3603.832 




2 


3597.994 


Fc 


00 


3603.922 


Ti 


3 


359«.i2i 




0000 


3603.972 


Fe 


4 


3598.167 




0000 


3604.091 




I 


3598.324 




0000 N 


3604.259 




0000 N 


3598.414 




I 


3604.419 


Ti 


I 


3598.611 




0000 N 


3604.519 


Fe 


2 


3598.754 




0000 


3604.605 




0000 


3598.862 


Ti, Fe 


I 


3604.699 




0000 


3598.953 




0000 


3604.843 




I 


3599.081 


Fe? 


2 


3604.945 




0000 


3599.128 


Fe? 


2 


3605.073 




000 


3599.287 


Fe 


2 


3605.159 




000 


3599.523 




000 N 


3605.222 




00 


3599.686 




0000 


3605.341 


Fe? 


5 


3599.774 


Fc 


3 


3605.479 S 


Cr 


7 


3599.906 




0000 


3605.615 Js 

3605.669 5 


Fe 


4 


3599.973 




0000 


Fe 


4 


3600.112 




I 


3605.832 




0000 N 


3600.313 




0000 N 


3606.059 


Fe 


1 


3600.513 




0000 


3606.179 




000 


3600.596 




0000 N 


3606.272 




0000 


3600.733 




0000 


3606.391 




0000 


3600.880 s 


Y 


3 


3606.518 







3600.966 




0000 


3606.678 


Fe 


2 


3601.060 




0000 


3606.751 




I 


3601.220 




0000 N 


3606.838 s 


Fe 


6 


3601.340 




000 


3606.994 


Ni 


I 


3601.426 




0000 


3607.144 




0000 


3601.500 




0000 N 


3607.264 




0000 


3601.570 




000 


3607.391 


Zr 


0000 


3601.686 




0000 


3607.518 




000 


3601.806 


Cr 





3607.672 


Mn 


3 


3601.930 




0000 


3607764 




0000 


3602.060 s 


Y 


I 


3607.911 




0000 N 


3602.210 


Co 


3 


3608.004 




000 N 


3602.253 


Fe 


2 


3608.11 1 




0000 


3602.559 


Ni 


4 


3608.149 




2 


3602.611 


Fe 


3 


3608.291 


-.Fe 


4d? 


3602.686 


Fe 


4 


3608.458 




000 N 


3602.739 




0000 


3608.551 




000 


3602.849 




000 


3608.630 


Mn 


3 


3602.912 







3608.728 




00 N 


3603.019 




0000 


3608.778 




000 N 


3603.112 




0000 


3608.871 




iN 


3603.238 




I 


3609.008 s 


Fe 


20 


3603.354 


Fe 


5 


3609.134 




oN 


3603.579 




0000 


3609.244 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave- length 


Substance 


and 
Character 


3609.467 


Ni 


5d? 


3615.462 




0000 


3609.611 




2 


3615.531 


Co, Mn 


00 


3609.697 


Pd 


00 


3615.669 




0000 N 


3609.853 




0000 N 


3615.802 


Fe 


3 


3609.907 




000 N 


3615.949 




0000 


3610.017 




0000 N 


3616.100 


Fe 





3610.195 




oN 


3616.294 




2 


3610.305 


Fe, Ti 


5 


3616.357 




I 


3610.435 


Mn 


2 


3616.465 


Fe 


I 


3610.599 


Cd? 


4 


3616.569 




0000 


3610.647 


Ni 


5 


3616.710 


Fe 


4 


3610.841 


Fe 


3 


3616.866 




0000 N 


3610.970 




0000 


3617.016 




0000 N 


3611.083 




0000 N 


3617.149 







3611.189s 


Y,Mg? 


2 


3617.243 


Fe 


I 


3611.323 




I 


3617.315 




0000 


3611.443 




000 


3617.457 


Fe 


3 


3611.598 


Ni 





3617.575 


Mn 


2 


3611.697 




00 


3617.677 




000 


3611.862 


Co,- 


2 


3617.855^5 

3617.934 5 


Ca? 


I 


3612.037 


Zr 


00 


Fe 


6 


3612.213 s 


• Fe 


4 


3618.098 




2N 


3612.383 




0000 N 


3618.228 




0000 


3612-520 




0000 N 


3618.325 




000 


3612.657 




000 


3618.441 


Ca? 


3 


3612.743 




000 


3618.532 


Fe 


3 


3612.882 


Ni 


6d? 


3618.661 




00 


3613.079 


Fe, Cd 


3 


3618.753 




iN 


3613.247 




2 


3618.919 s 


Fe 


20 


36I3.3M 


Fe 


iN 


3619.061 







3613.470 




0000 


3619.138 




00 N 


3613.587 


Ti 


2 


3619.253 







3613.739 


Ti 


2 


3619.412 


Mn 


I 


3613.857 







3619.539 


Ni 


8 


3613.947 


-,Sc 


4 


3619.675 




oN 


3614.019 




3 


3619.809 




00 


3614.090 




0000 


3619.915 


Fe 


2 


3614.159 




0000 


3620.076 




I 


3614.257 


Fe 


2 


3620.171 







3614.446 




0000 N 


3620.295 




0000 


3614.549 




0000 , 


3620.387 


Fe 


2 


3614.697 


Fe 


2 


3620.578 




0000 


3614.789 


Zr 


0000 


3620.609 


Fe 


3 


3614.856 


Fe 


2 


3620.758 




0000 N 


3614.922 




2 


3620.911 




0000 N 


3615.029 




00 


3621.018 


Fe 


I 


3615.142 




0000 


3621. no 


Y? 


00 


3615.222 




0000 


3621.244 




3 


3615.336 


Fe 


I 


3621.340 
3621.400 




2 
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Wave-length 



3621.520 

3621.612 S 

3621.740 

3621.864 

3622.007 

3622.147 s 

3622.297 

3622.407 

3622.577 

3622.694 
3622.794 

3622.934 

3623.040 

3623.180 

3623-234 

3623.362 S 

3623.460 

3623.588 S 

3623.650 

3623-750 

3623-925 

3624-057 
3624.204 

3624.258 

3624.447 
3624.600 

3624707 
3624-873 
3624-979 
3625.103 
3625.287 
3625.389 
3625506 
3625.641 
3625.766 
3625.893 

3625.993 
3626.073 
3626.156 

3626.249 
3626.327 
3626.526 
3626.633 
3626.746 

3626.877 
3627.046 
3627.201 
3627.309 

3627.499 
3627.596 



Substance 



Fc 
Fe 
Fe 



Fe 
Fe 

Mn, Fe 



Ca 
Fe Co 



Ni 

Ti. Fe 

Co 

Fc 



Ti 
Fe 



Fe 



Intensity 

and 
Character 



0000 N 

6 

0000 

2 

0000 N 

6 



0000 

0000 N 

0000 N 

000 

0000 

0000 

0000 

0000 

5 
0000 

2 

00 

0000 

4 
I 

2 

3 

3 
0000 N 

0000 
4 

5 
I 

5 
0000 

0000 N 

I 

0000 N 

000 

0000 

0000 

0000 

o 

1 

0000 N 

0000 N 

0000 

2 

0000 N 

2 

000 

000 N 

000 N 



Wave-length 



3627.763 
3627.855 
.^627.953 
3628.099 
3628.238 
3628.419 
3628.579 
3628.739 

3628.847 S 

3628.967 
3629.019 
3629.146 
3629.286 

3629.492 
3629.652 

3629.877 

3630.045 
3630.164 

3630.252 

3630374 
3630.492 

3630.618 
3630.718 
3630.798 
3630.876 
3630.918 
363 1 . 1 24 
3631.244 
3631.404 

3631-495 

3631.605 s 

'3631-725 
3631.850 
3631.928 
3632.098 
3632.193 

3632.312 

3632.438 
3632-585 

3632.700 
3632.832 

3632.979 
3633-123 

3633-215 
3633-277 
3633-447 
3633651 
3633-791 
3633-974 
3634-031 



Substance 



Co 
Fe 



Y,Mg? 
La 



Mn 

Ni 



Fc 



Ca 

Fe 

Co 

Ti? 

Fe 

Co 



Fe 



Fe 

Co, Cr, Zr 
Fe 

Y 

Ti 

Fc 



Intensity 

and 
Character 



000 

00 

4 

0000 N 

2 

000 N 
0000 N 

00 

2 

2 

0000 

0000 

ooooNd?" 
000 N 
0000 N 
I 
1 
I 

0000 

o 

4 
0000 

0000 

0000 

4 
3 

2 

3 
I 



15 



I 
000 N 

2 

3 
o 

00 
0000 

3 

0000 

I 

4 

2 

2 

0000 N 
00 Nd? 

000 

4 
I 



:) 
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Intensity 






Intensity 


-length 


Substance 


and 
Character i 


Wave-length 


Substance 


and 
Charactei 


44 




0000 N 


3639.588 


Co 


2 


37 




3 


3639.663 


Pb 


I 


17 




000 


3639.833 




0000 


71 


Fc 


3 


3639.943 


Cr 


2 


51 




I 


3640.123 




0000 


II 




00 


3640.256 




0000 N 


74 




000 


3640.403 




0000 


57 


Pd 


0000 


3640.535 s 


Cr-Fe 


6 


49 


Fe-Co 


4 


3640.783 




000 


04 




0000 


3640.903 




0000 


91 


Ni 


3 


3641.043 




0000 


64 




I 


3641.170 




I 


24 




0000 


3641.366 




0000 N 


36 


Ti, Fe 


2 


3641.473 


Ti 


4 


19 




000 


3641.597 


Mn, Cr 


I 


91 




00 


3641.784 


Ni 


I 


o8s 


Ti, Fe 


4 


3641.930 


Co 





91 




000 N 


3641.970 


Cr 


I 


67 




00 


3642.102 


Fc 


00 


34 




0000 


3642.285 




0000 N 


84 




0000 


3642.419 




000 N 


.05 


Fe 


3 


3642.536 




000 


77 


Fc 


2 


3642.675 




0000 


24 




I 


3642.820 


Ti 


7 


28 


Cr 


2 


3042.912 


Sc 


2 


i02 


Fe 


2 


3642.965 




3 


igo 


Co 


2 


3643.109 




0000 


»04 




0000 


3643.262 


Fe 


2 


39 




2 


3643342 


Co 


I 


97 


Fe 


I 


3643.492 




0000 


197 


Fc 


I 


3643.615 




0000 


156 




0000 


3643.764 


Fe 


4 


;83 




0000 


3643.867 


Fe? 


2 


>93 




00 


3643.949 




3 


{76 


Fe 





3644.089 




000 


)ii 


Fe 


4 


3644.212 




0000 N 


13 




000 


3644.289 




0000 N 


96 




0000 


3644-455 




0000 N 


542 




I 


3644.555 


Ti, Ca 


5 


;o6 




I 


3644.729 







$83 




I 


3644-833 


Ti, Fe 


I 


U2S 


Fc 


3 


3644.932 


Fc 


3 


)I0 




0000 


3645.117 







M3 




0000 

1 


3645.221 


Fe 


2 


)io 




0000 


3645.325 




0000 


M3 




000 


3645.429 




3 


168 


V 





3645-475 


Sc?.. 


3 


270 




0000 


3645.552 


La 


00 


»23 




I 


3645.636 


Fc 


3 


♦70 




0000 


3645-765 




0000 



6o 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


3645-967 


Fe 


4 


3652.691 S 


Co 


3 


3646.074 




0000 


3652.820 




ooooNd? 


3646.128 




0000 


3653.023 


* 


0000 


3640.236 




00 


3653.160 




0000 


3646.335 


Ti 


I 


3653.260 




0000 


3646.491 




0000 Nd? 


3653.340 




0000 


364.).643 




000 


3653.492 




I 


3646.757 




2 


3653.637 s 


Ti 


5 


3646.94^ 




000 N 


3653.799 




0000 


3646.976 


f 


00 N 


3653.900 


Fe 


2 


3647.128 




2 


3654.052 


Cr 


2 


3647.234 


Co 





3654.119 


Fe 


2 


3647.394 




0000 Nd? 


3654.266 




0000 N 


3647.561 


Fe 


4 


3654.392 




0000 N 


3647.701 







3654.526 




0000 


3647.808 







3654.586 


Co 


00 


3647.988 s 


Fe 


12 


3654.738 


Ti 


2 


3648.221 


Co 


oN 


3654.813 


Fe 


I 


3648.367 







3654.999 


Hg? 


0000 


3648.461 




00 N 


3655.143 


Fe 


2 


3648.669 


Cr 





3655.199 




0000 


3648.778 




0000 


3655359 




00 


3648.898 




0000 


3655-495 




I 


3648.954 




000 


3655.609 


Fe 


3 


3649.137 


Cr 


I 


3655-719 




0000 


3649234 




0000 


3655.801 




3 


3649.324 




0000 


3655-990 




0000 


3649.438 


Fe 


4 


3656.080 




0000 N 


3649.476 


Co 


3 


3656.217 




0000 


3649654 


Fe, La 


5 


3656.358 


Fe| 


3 


3649.838 




00 


3656.404 


Cr 


2 


3649.977 


Co 


I 


3656.496 




I 


3650.178 


Fe 


4 


3656.687 




000 


3650.423 


Fe 


5 


3656.844 




ooooNd? 


3650.507 




0000 


3656.997 




0000 N 


3650.681 




2 


3657.104 


Co 





3650.860 




0000 N 


3657.275 


Fe 


2 


3651.027 




0000 N 


3657.437 




0000 N 


3651.179 




00 


3657.562 


Fe 


I 


3651.247 


Fe.- 


6 


3657.710 




0000 N 


3651.337 




00 


3657.850 


Fe 


iN 


3651.400 




0000 


3657957 




0000 


365;-493 




0000 N 


3658.044 


Co, Fe, Mn 


3 


3651.614 


Fe 


7 


3658.163 




I 


36«;i.794 




I 


3658.238 


Ti 


I 


36«;i.940 


,-Sc 


4 


3658.306 




0000 


3652.061 




I 


3658413 




0000 N 


3652.247 




0000 


3658.529 




000 N 


3652.400 




00 


^658.689 s 


Mn-Fe 


I 


3652.537 




0000 


3658.783 




0000 



V 
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Wave-length 



Substance 



3659.003 
3659.109 
3659.263 
3659.373 
3659.449 
3659.663 

3659.759 
3659.901 
366O.OI6 
3660.109 

3660.349 
3660.467 
3660.549 
3660.663 

3660.774 
3660.916 
3661.059 
3661.176 
3661.289 
3691.396 
3661.506 
3661.675 

3661.775 
3661.875 

3661.97s 
3662.096 

3662.195 
3662.308 
3662.378 
3662.502 
3662.608 
3662.762 
3662.875 
3662.978 
3663.035 
3663.155 
3663.208 

3663.346 
3663.402 

3663.541 
3663.596 

3663.735 

3663.«35 
3663.968 

3664.104 

3664.234 

3664.348 

3664.375 

3664.548 

3664.677 



Fe 
Fe-Ti 



Fe 
Mn 

Ti 



Fe 



Ni 
Co 



Fe, Cr 



Cr 
Fe 

Fe 



Fe 

Ni 



Fe 



Intensity 

and 
Character 



0000 N 
0000 N 
0000 N 

0000 N 

0000 

5 

0000 

5 

0000 

0000 N 

00 

2 

I 

0000 
2 

2 

0000 N 
000 N 

0000 
0000 

3 

0000 
0000 
0000 
0000 

3 

0000 

I 

5 

0000 
0000 

0000 N 

000 

4 
0000 

0000 N 
0000 N 
I 

3 

i] 

0000 N 
0000 N 
0000 Nd? 

2 

5d? 

000 
0000 

0000 N 
3 



Wave-length 



3664.760 

3664.838 
3664.965 

3665.082 

3665.165 

3665.325 
3665.441 

3665.574 
3665.731 

3665.861 

3665.987 

3666.134 

3666.201 
3666.301 

3666.387 

3666.421 
3666.504 
3666.676 

3666.781 

3666.907 
3666.986 
3667.068 

3667.234 

3667.397 s 
3667.561 

3667.741 

3667.887 

3668.014 

3668.133 
3668.354 

3668.491 

3668.597 
3668.634 

3668.796 
3668.907 
3669.028 
3669.106 
3669.292 

3669.381 
3669.543 

3669.666 

3669.823 
3669.976 

3670.168 

3670.240 

3670.356 
3670.446 
3670.566 
3670.678 
3670.786 



Substance 



Y 
Fe 



Ni 
Fe 

Fe 



Cr 
Fe 

Fe 

Fe 



Fe 

Fe, Ni 

Zr 



Fe 

Ti 
Fe 

Ni 

Fe 

Mn 
Co 
Fe 



Ni 
Mn 



InienAity 

and 
Character 



2 
2 

000 N 

000 N 

00 N 

0000 

0000 

0000 

0000 

00 

0000 



I 

0000 

i3 
I 2 

0000 

I 

00 

3 
000 

3Nd? 

ooooNd? 

4 

0000 N 
0000 N 
000 
0000 
4 

3 
0000 N 

00 

00 

00 

0000 N 



I 

2 

4 
00 N 

4 
I 
0000 N 

3 

2 

0000 
0000 

5 
oN 

0000 N 
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Wave -length 



3670.860 

3670.953 
3671.046 

3671.226 

3671.358 
3671.412 
3671.506 
3671.660 
3671.819 

3671.993 
3672.083 
3672.260 

3672.452 
3672.601 
3672.742 
3672.851 
3672.939 

3673.049 
3673.182 

3673.226 

3673.362 

3673.562 

3673.679 
3673.819 
3673.909 
3674.025 

3674.198 
3674.287 
3674.452 
3674.550 

3674.699 
3674.865 

3674.909 
3675.059 
3675.135 
3675255 
3675.430 

3675.585 
3675.692 

3675.825 
3675.902 
3676.018 
3676.112 
3676.291 

3676.457 
3676.698 
3676.836 

3676.950 
3677.016 
3677.098 



Substance 



Fe 



Zr 

Fe, Pb 
Ti 



Fe 



Fe 



Fe 
Fe 

Ni 

Fe 

Zr 
Fe 



Fe, Cr 
Co 



Fe 



Intensity 

and 
Character 



00 N 
4 

0000 N 
0000 N 

000 



0000 

o 

3 

0000 

0000 

000 

0000 

000 

0000 

3 

0000 
0000 
0000 

3 

oN 

000 

0000 

00 

0000 

2 

4 

4 
0000 

2 

0000 

I 

2 

0000 

0000 

0000 N 
I 

00 
0000 

I 

o 

0000 

000 

0000 

6 

2 

0000 

0000 

3 

0000 



Wave-length 



3677.231 
3677.308 

3677.457 
3677.598 
3677.650 
3677.764 
3677.831 
3677.991 
3678.045 
3678.236 
3678.370 
3678.491 
3678.591 

3678.718 

3678.864 
3679.002 

3679.139 
3679.248 

3679.488 

3679.575 
3679.675 
3679.821 

3679.947 

3680.069 

3680.137 

3680.261 

3680.347 
3680.525 

3680.64 1 
3680.801 

3680.937 
3681.081 

368i.2«;4 

3681.368 

3681.501 
3681.604 

3681.787 

3682.021 
3682.161 
3682.310 
3682.382 

3682.661 
3682.807 
368^.021 

3683.182 

3683.229 

3683.514 
3683.617 
3683.761 
3683.893 



Substance 



Fe 
Fe 

Fe 



Fe 
Fe 

Fe 

Fe 

Fe 



Fe 



Fe 



Fe 
Fe 
Mn 

Fe 



Co 
Fc-V 

Pb? 



Intensity 

and 
Character 



0000 
0000 

4 

3 
3 

5 
3 

3 

2 

000 N 

iNd? 

0000 

0000 

0000 

0000 

4 

2 

000 N 

I 

0000 

I 

2 

oN 

9 
oN 

ON 

0000 N 

2 
0000 

3 
4 

3 

0000 

2 

0000 

0000 

3 
o 

000 

2 

5 
00 N 

oN 

000 N 

3 

4 

0000 

0000 

2 

0000 
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Wave-length 



3684.020 
3684.106 

3684.258 S 

3684.360 
3684.460 
3684.600 
3684.680 
3684.858 
3685.000 
3685.140 

3685.339 
3685.665 

3685.810 

3685.913 
3686.026 

3686.141 

3686.246 

3686.326 

'3686.399 

3686.520 

3686.611 

3686.813 

3686.926 

■3687.010 

3687.083 

3687.234 

3687.380 

3687.473 

3687.610 S 

3687.690 
3687.800 

3687.899 
3688.005 
3688.125 
3688.210 
3688.312 
3688.425 
3688.558 

3688.6 1 7 
3688.819 
3688.943 
3689.013 
3689.141 
3689.219 

3689-345 
3689.459 

3689.513 

3689.614 

3689.769 

3689.839 



Substance 



Fe 



Co- 
Mn 



Ti 
Mn, Cr 



Ti-Fe 



Fe, V 



Cr 



Fe 
Cr 

Fe 

Cr? 

Fe 



Ni 
Fe 



Fe 

Fe 



Fe 



Intensity 

and 
Character 



0000 
0000 
7d? 

0000 

0000 N 

000 N 

000 N 

0000 N 

0000 N 

000 N 

lod? 

I 

0000 

0000 

0000 

6 

0000 

0000 

3 

0000 

0000 

000 

I 

000 

0000 

3 
I 

I 

6 

000 

4 
0000 

0000 

0000 

I 

2 

0000 

4 

3 

0000 

2 

I 

I 

I 

0000 N 

000 

3 
6 

0000 

0000 



Wave-length 



3690.019 
3^90.053 
3690.205 
3690.420 
3690.599 
3690.732 
3690.870 
3690.999 
3691. 112 

3691-315 
3691.452 

3691-534 
3691.674 
3691.824 

3691.954 
3692.101 

3692.251 

3692.364 

3692.498 

3692.578 

3692.708 

3692.790 

3692954 
3693.024 

3693-170 
3693.258 

3693-3«4 

3693-504 
3693.616 

3693.804 

3693.921 

3694-077 
3694.164 
3694.344 
3694.576 
3694.791 

3694-954 
3695.041 

3695.194 s 

3695-344 
3695-479 
3695.658 
3695.789 
3696.006 
3696.175 
3696.290 

3696.433 
3696.520 

3696.660 

3696.707 



Substance 



Fe 
Ti 

V-Pd 
Fe 

Co-Fe 



Fe, Mn 



Fe 
Mn 

Fe 

Co 



Co 
Mn 

NM 
Fe 

La 



Fe 

V 
Fe, Mn 

Fe, V 
Fe 



Intensity 

and 
Character 



Mn 



I 

2 
0000 

I 

2 
0000 

4 

0000 

0000 N 

000 N 

2 

0000 

0000 

cooo 

ocoo 

ooco 

0000 

I 

0000 
0000 
0000 

2 

000 N 

0000 

3 
I 

0000 
000 

I 



2 

4 

3 
I 

0000 

000 

0000 

5 

0000 N 
o 
I 

2 

I 



0000 N 

o 

o 

000 
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Wave-length 



Subctance 



3696.800 

3696.890 

3696.949 

3697047 

3697.243 

3697.397 

3697.567 

3697.677 

3697.««3 
3698.007 

3698.153 
3698.303 
3698.463 
3698.613 

3698.744 
3698.830 

3698.940 

3699.023 

3699.153 
3699-^83 

3699.413 

3699.533 
3699.710 

3699.877 

3699.962 

3700.062 

3700.182 

3700.269 

3700.406 

3700.479 
3700.596 

3700.737 
3700.876 
3700.942 
3701.052 
3701.132 
3701.234 
3701.409 
3701.512 
3701.672 

3701.74Q 
3701.866 

;702.oo6 
3702.170 
3702.382 
3702.409 
3702.629 
3702.782 
3702.962 
3703.099 



Mn 

Ti 
Fe, Ni 



Fe 



Ti. Zr 
Fe 



Co 
Fe 



Ti 



Fe 



Mn 

Fe 
Co 
Ti 
Fe 



Intensity 

and 
Character 



Wave-length 



Subctance 





000 
00 
I 
000 N 

000 N 

5 
3 

000 
000 

IN 
2 

000 N 
00 N 

4 
00 

000 

000 

00 

3 
000 N 

000 

000 

000 

I 

000 

00 

00 

000 

I 

000 

I 

000 

000 

000 

000 

8 

000 

000 

000 

000 



000 Nd? 

4 
2 

2 

4 

000 X(l ? 

000 N(i? 

000 N 



37C3.242 

3703.369 
3703.586 

3703.683 
3703.729 

3703.834 
3703.962 

3704.176 

3704.221 

3704.341 
3704 435 
3704.485 
3704.603 

3704.842 
3704.935 
3705.051 
3705.171 
3705.251 
3705.401 

3705.561 
3705.708 s 

3705.849 
3705.968 
3706.075 
3706.175 
3706.363 

3706.475 
3706.621 

3706.701 

3706.835 

3707.021 

3707.186 s 

3707-315 
3707.468 

3707.600 

3707.702 

3707.815 
3707.959 

3708.068 
3708.224 
3708.327 
3708.454 
3708.574 

3708.741 
3708.834 

3708.964 

3709.170 

3709.290 

3709.389 s 

3709.540 



Fe-V 

Fe 
Fe 

Co 



Ti 
Fe 
V 



Fe 



Mn- 
Ti 



Fe 



Co 
Ti 

Fe? 
Fe 



Ti. V 
Co 



Fe 



Intensity 

and 
Character 



000 
000 N 
000 
4 
3 

3 

2 

2 

3 
000 

GO 


4 
I 

000 
000 

000 

00 N 
00 N 

9 

2 

000 N 

00 

6d? 

3 
000 

000 

000 N 

000 N 

000 

5 
000 

2N 

2 
2 

000 
5d? 

5 
00 

000 

000 N 

oooN 

I 

000 

I 

I 

00 N 

8 

oN 
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Intensity 






Intensity 


tn^th 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


- 


Fe 


I 


3716.293 




0000 N 




Fc 


I 


3716.517 




00 






000 


3716.591 s 


Fe 


7 




Ti 





3716.677 




00 






00 ; 


3716.838 




0000 






000 


3716.905 




0000 


I S 


Y 


3 


3717.084 




000 N 






00 N 


3717.2II 




000 






00 N 


3717.326 




00 






000 


3717.410 




0000 






000 N 


3717.539 


Ti 


2 






000 


3717.695 




0000 N 




Fe 


4 


3717.812 




0000 






000 


3717.872 




0000 




Fe 


3 


3717.975 











000 


3718.093 




000 N 






000 N 


3718.291 




oN 






000 N 


3718.367 




000 









3718.460 




000 






00 


3718.554 


Fe 


4 




Co 


00 


3718.665 




0000 






000 i 


3718.754 




000 N 






000 


3718.845 




0000 






000 


3718.978 




0000 






000 


3719.070 


Mn. Pd 


I 






000 


3719.168 




0000 






s; 


3719.332 




0000 N 




Cr 


3719.405 




0000 






000 


3719.545 




0000 N 






000 


3719.598 




000 N 




Ni 


00 


3719.683 




000 N 






000 N 


3719.796' 




oN 




Ti 





3719.905 




0000 N 






000 


3720.084 s 


Fe 


40 






000 N 


3720.184 




0000 






000 N 


3720.305 




oN 






000 N 


3720.400 




000 N 






000 


3720.544 




00 Nd? 






000 


3720.704 




ooooNd? 






000 


3720.832 




0000 N 


c^ 


Zr 





3720.930 




0000 






000 


3721.048 




0000 






000 


3721. 171 




0000 






2 


3721.212 




0000 






0000 


3721.326 




2 




Mn? 


4 


3721.418 


Fe 


3 






0000 N 


3721.540 


Fe 


2 






0000 


3721.647 


Fe 


2 




Fe 


3 

0000 

1 


3721.779 


Ti 


^d? 



lis line is variable, thoui(h not an atmospheric line. 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


3722.071 


Fe 


3 


3729.096 


Ni 


Id? 


3722.174 




2 


3729.214 


C? 


000 N 


3722.280 




00 


3729.481 







3722.377 




I 


3729.666 




00 


3722.518 




foN 


3729.865 




000 


3722.639 ' 




Ni 


!3 


3729.952 


Ti 


3 


(3722.692) 


►s 




{r 


3730-154 




00 


3722.729 




Ti-Fc 


3730-283 




000 


3722.899 




1 


3730.450 




I 


3722.987 




1^000 


! 3730.534 


Fe 


3 


3723-319 




000 


3730.625 


Co 


2 


3723.425 




00 


3730.732 




00 


3723.533 




00 


3730.898 


Ni 


I 


3723.651 




00 


3730.950 


Cr 


I 


3723.750 




I 


3731-093 


Fe 


3 


3723.827 




00 


3731.301 




00 


3723.985 







3731.403 


Co-Zr 





3724.053 




00 


3731.523 


Fe 


3 


3724.233 


Ti 


I 


3731.763 




00 


3724.399 




000 


3731-869 




00 


3724.526 


Fe 


6 


3731-956 




000 


3724.716 


Ti 


I 


3732.072 


Mn 





3724.884 




00 


3732.177 


Cr 


2 


3724.970 


Ni 


I 


3732.284 


• 


00 


3725.090 




oNd? 


3732.356 




000 


3725.300 


Ti 


I 


3732.545 s 


Ti-FeCo 


6 


3725.447 







3732.776 


C- 


oNA 


3725.638 




3 


3732.894 




2 


3725.806 




00 


3733-028 




000 


3725.978 




000 


3733.128 




000 


3726.164 







3733.222 




000 


3726.206 




00 


3733.338 




I 


3726.558 




000 N (1 ? 


3733.469 s 


Fe- 


7d? 


3726.806 


Co 





3733.635 


Co 


I N 


3726.983 




00 


3733.798 




000 


3727.061 


Fc-Mn 


4d? 


3733-910 






00 


3727.167 







3733.984 






000 


3727.244 


Fe 


3 


3734.160 






00 N 


3727.488 




I 


3734.278 


Co 


I 


3727.590 







3734.428 






000 


3727.672 




I 


3734.608 






00 N 


3727.778 \ . 

3727.826 5 


Fe 


\V 


3734.679 
3734.807 




< 


I 
oN 


3727.965 




2 


3735.014 s 


Fe 




40 


3728.183 




I 


3735.135 






00 


3728.278 




00 


3735.261 






oN 


3728.474 




N 


3735-387 






000 


3728.544 




00 


3735-485 


Fe 




4 


3728.813 


Ti-Fe 


2 


3735.587 






000 


3729.004 


Mn 


00 


3735-694 


. 


(000 
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Intensity 




* 


Intensity 


ngth 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


u 




oN d? 


3742.286 




I 


u 


Co 


I 


3742.418 


c? 


00 


37 







3742.707 




2 


^7 




00 


3742.763 


Fe 


3 


21 






000 


3743.086 


Cr 


I 


34 






000 


3743.269 






00 


19 






00 


3743.358 









34 






000 


3743.508 S 


Fe 


* 


6 


54 






000 


3743.626 


Ti 




2 


58 s 


Ni 




3 


3743.726 


Cr 




.1 


59 s 


Ca-Mn 




5 


3743.921 




I 


74 






00 


3744.029 


Cr 


2 


Sis 


Ke 


4 


30 


3744.138 




000 


♦ I 






I Nd? 


3744.251 


Fe 


4 


i8 






00 N 


3744.303 




000 


DO 






00 


3744.513 




000 


26 






00 


3744.634 


Cr 





28 






000 


3744.697 


Ni 


I 


II 






00 


3744.898 




000 


l\ 






000 


3744.959 




000 


54 


Fc 


3l 


3745.190 






000 


36) 




6 j^d 

2 J 


3745279 






000 


35 




3745.371 






00 


52 


% 


I 


3745.491 


Co 




2 


73 




000 


3745.617 


'W 


* 


I 


DO 




00 


3745.717 s 


Fe 


t- 


8 


»6 




000 


3745.751 


Ni 




I 


♦0 




00 


3746.058 S 


Fe 




6 


So 


Fe 


2 


3746.191 


Ni 


< 


.0 


70 


Ni 


3 


3746.287 




000 


57 


Fe 


I 


3746.387 




I 


74 


Fe 


3 


3746.511 




00 


i6 


Ni 


I 


3746.618 


Fe 


2 


<5 


Ki? 


000 


3746.717 


Mn 


I 


55 


Fe 


1 


3746.864 




00 


io 


Fc 


3 


3747.065 


Fe 


i\ 


77 







3747.147 




55 




0000 


3747.369 







11 


0000 


3747.492 




00 


52 


0000 


3747.694 




1 


J5 




0000 


3747.864 




000 


55 


li 


4 


3747.965 




00 


39 




00 


3748.144 


'\\ 


(I 


53 







3748.232 


Ti? 


|oN 


19 




I 


3748.408 S 


Fe 


jio 


)i 







3748.549 









}\ 


ri 


4 


3748.650 






.1 


n 


C 


000 


3748.749 







13 


C- 


00 


3748.821 


Cr 


I 


19 


Fe 


I 


3748.943 




000 



HENRY A. ROWLAND 





Intensity 






Intcnsity 


Wave-length 


Substance and 

1 


Wave-length 


Substance 


and 






Character 






Character 


3749.049 


Fe 





3755.863 




00 


3749.110 
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3756.791 


C- 


00 


3749-994 


C? 


00 


3757.081 


Fe 


4 


3750.082 


Co 


.0 


3757.212 
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I 
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* Haze, which is perhaps due to Hydrogen. 
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38 1 7 .290 

3817.523 
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3819.938 
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3820.337 

3820.444 

3820.586 s 

3820.702 

3820.797 
3820.889 

3820.950 

3821.017 

3821.130 

3821.328 s 

3821.636 

3821.725 

3821.866 

3821.981 

3822.077 
3822.157 

3822.250 

3822.406 
3822.470 

38^2.557 

3822.785 

3822.924 

3822.996 

3823.092 
3823.163 

3823.228 

3823.352 
3823.493 

3823.653 s 

3823.893 
3823.953 

3824.028 
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3824.373 
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00 
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3825.543 
3825.736 
3825.820 
3826.027 
3826.163 
3826.229 

3826.343 
3826.449 
3826.555 
3826.636 
3826.761 
3826.843 
3826.905 
3826.988 
3827.096 
3827.220 
3827.348 
3827.435 

3827.519 
3827.622 

3827.714 
3827.828 

3827.980 

3828.155 
3828.296 

3828.360 
3828.539 
3828.646 
3828.702 

3828.795 
3828.971 
3829.108 
3829.195 
3829.284 
3829.386 
3829.501 
3829.617 
3829.728 
3829.822 
3829.909 
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3830.745 
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3830.896 
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3831.334 

3831.517 

3831.657 

3831.837 
3832.025 

3832.171 
3832.303 

3832.450 S 

3832.647 
3832.790 
3832.890 
3833.026 
3833.156 
3833.221 
3833.348 
3833.458 
3833.628 

3833.744 
3833.836 
3833.916 
3834.006 
3834.096 

3834.189 
3834.364 
3834.506 

3834.614 
3834.609 

3834.762 
3834.869 
3834.978 
3835.022 

3835.176 
3835.298 

3835.342 
3835.509 
3835.689 
3835.862 
3836.116 

3836.229 S 

3836.337 
3836.476 
3836.639 / 
^836.689 ^ 
3S36.808 

3836.905 
3837.059 
3837.277 
3837.404 

3837.559 
3837.768 



Substance 



Ni 
C 



Mg 
C 



C 

c- 

Fe 

C 

C 
MnC 



Fe 
Mn 



C 



C 
C 
C 
-C 



C 
Fe 
C 
C 



C 



\ 



Intend 
Characr 



00 r 

ooT 

000 

6 







15 




000 

3N 



I 



4 
000] 





o 

3 
000 

oN 

10 

4 
o 

o 

i 000 
O 

00 ^ 
000 

,' 00 ^ 

o 
o 

Id? 

oNt 

000 < 

000 

2 

000 
3 



J 



000 

I 
I 

2 
000 

oN. 

Id? 



*llaze, which is perhaps due to Hydrogen. 
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Mf^'ave-kngth 



3837.961 

383«.035 
3838.188 

3838.345 

3838.675 

3839.135 

3839.275 

3839.405 
3839.582 

3839.762 

3839. Q22 
3839.Q87 

3840.067 

3840.239 

3840.340 

3840.^40 

3840.580 s 

3840.720 

3840.893 

3841.034 

3841. i<)5 
3841.327 
3841 .420 
3841.4JJ6 
3841.595 

3041 -720 
3841.862 
3841.959 

3842.082 
3842.191 

3842.354 

3842.500 
3842.587 

3842.^04 
3843.038 
3843.127 

3«43.I95 
3843.^045 

3843.^00 

3843. -762 
3843.854 

3843. Q62 
3844.135 

3844.167 

3844. :267 
3844.378 
3844-587 



Substance 



c 
c 



Mg-C 

C 

C 
Fe 

Fc 

Mn-C 

C 

C? 

Mn 

V 

Fe-C 

V 
C 

Fe-Mn 

Cr 

Co 

C 

C 

C 

Co 

-C? 

C 
C 



C 

Fc-C 

Fe 

C 



Mn-C 



C 
V 



Intensity 

and 
Character 



O 
O 

ON 
I N 

25 

o N 



I 
o 
I 

3 


2 

2 

o 

00 

o 



o] 

8 
0] 

I ] 



Nd? 



/• 



Wave-length 



3844.714 

3844.861 

3845.023 

3845.149 
3845.310 

3845.358 
3845.461 
3845.606 
3845.729 

3845.837 
3845.949 

3846.131 

3846.421 

3846.554 
3846.666 

3846.777 
3846.814 

3846.943 
3847.087 
3847.121 
3847.261 

3847.394 
3847.477 
3847.567 

3847.654 
3847.827 

3847.961 
3848.006 
3848.100 
3848.186 
3848.249 

3848.329 
3848.432 

3848.580 

3848.667 

3848.745 
3848.840 

3848.979 
3849.140 
3849.248 
3849.400 
3849.501 

3849.675 
3849.886 

3850.013 
3850.118 
3850.300 
3850.440 

3850.536 
3850.626 



Substance 



C 
Fe 

C 
Co-C 



C 
C 

Fe 

C 
C 

Fc 

C 

C 

C 
V 



C 

c 
c 



c 

La-C 



C? 
C 



Fe 
C 



Intensity 

and 
Character 





00 N 
O 
I 

3 
I 

000 

8d? 

000 

I 

00 N d? 

2 

I 

2 

00 

I 

I 

5 
I 

00 

000 N 

00 N 
00 
00 
000 
000 

I 

I 



00 

00 

00 

2 

000 

00 

00 

00 

1 N 
3d? 
000 
000 

I N 

I 

oN 

o 

10 

I Nd? 

00 

00 
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Intensity 






Intensit; 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 
00 






Charmd 


3850.700 


3856.674 







3850.781 


c? 





3856.802 


c? 


2y 


3850.962 


Fe 


4 


3856.955 




000 


3851.098 


Co? 





3857.063 


c? 





3851.220 




000 


3857.135 


c? 


000 


3851-306 




00 


3857.215 


c? 


000 


3851.427 


C 


2N d? 


3857.288 


c?- 


I 


3851.580 




000 


3857.473 


c 





3851.672 


C 





3857.580 


c 


00 


3851.733 


C 


00 


3857.805 


c? 


6d> 


3851.815 


c 


00 


3857.955 


c? 





3851.895 




00 


3858.033 


c? 


I 


3851.993 


Co-C 


00 


3858.146 


c? 


00 


3852.132 




000 


3858.262 




1 N 


3852.245 


C 


00 


3858.442 


Ni 


7 


3852.347 


c- 


I 


3858.606 


c 





3852.541 


c? 


2 N d? 


3858.642 


c 


000 


3852.714 


Fe 


4 


3858.722 







3852.845 


C 


00 


3858.822 


C 


2N 


3852.899 


C 


000 


1 3859.000 




I N 


3853.045 


C 


00 


3859.052 


C? 


I 


3853.184 




00 


! 3859.128 


C 


00 


3853.333 


-C 


I d? 


3859.246 


C? 


00 


3853.477 


-C 


ON 


3859.355 


Fe 


3 


3853.620 


C 


2d? i 


3859.415 


C 


000 


3853.805 


C 


00 


3859.535 




000 


3853.872 


C- 





1 3859.568 


C? 


fo 



3853.967 


C 


000 ' 


3859.788 


C-Ni 


3854.040 


C 


00 


3859.876 


C 


J 00 
1 20 


3854.191 


C 





3860.055 s 


Fe-C 


3854.343 






1 


3860.227 


C- 


i oN 


3854.401 




00 


3860.354 


C? 


1 N 


3854.507 




2 


3860.427 




00 


3854.707 


C 


2 N d? 


3860.566 


C 





3854.808 


C 





3860.630 


C 





3854.869 


C 





3860.767 


C-Ni 


3X 


3854-989 


C 


I 


3860.863 


c 


000 


3855.088 


C 


00 


3860.963 


c 





3855.259 


C? 


00 


3861.067 


c 


00 


3855.450 


V 


2 


3861.158 


c- 





3855-547 






3861.299 


C-Co-C 


4 Nd? 


3855-721 1 


Fe-C 




3861.479 


C-Fe 


3 


(3855.749) \ 




5 U 


3861.592 


C 


00 


3855.766 J 


C 


» ' . 1 


3861.681 


C 


I 


3855.989 


V 




3861.734 


C 


2 


3856.107 




GO 


3861.847 


C 


2N 


3856.161 




I i 


1 3861.978 


C 


I N 


3856.282 




fooo 


! 3862.114 


C- 


I N 


3856.367 




\ 

U ; 

1 


1 3862.248 




000 


3856.524 s 


Fe 


3862.361 




000 



TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 
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Wave-length 



,?S62.54i 

ji62.627 

3S62.727 

JS62.827 

3802.897 

3802.962 

3863.041 

3863.11^ 

3863.201 
3^63.341 
>^63.5^^ 

3863.6 S5 

3^63,734 
3863.S ^5 

3863.8S8 

3864.006 
3864.1 13 

3864.246 
3864.^385 

3S64.626 
3^64.720 

3^64.^^02 
3S65.005 

•^^^5.134 
3^65.213 

3^65.2 si 

3S65.^3 
3^66.2^^ 

3866.238 



Substance 



c 
c 
c?. 

c 
c 

c 
c 



c 
c 
c 
c- 

Fe 

C 
Mo-C 

C 

C 

C 

C 

V 

C 

C 

C? 

C 

C 
Fe-C 

C 

C? 

C? 

C 

C 

C 

c 
c- 



i 



Intensity 

and 
Character 



00 
000 

2 
I 

000 
00 

o 

00 
00 

1 
000 N 

00 
00 
I 

3 
o 
o 
I 

3 
I 

00 

00 

3Nd? 

o 

000 

3 


o 

7 
o 

000 

3Nd? 

00 

00 

00 

00 

I 



c 










c- 


2 


c 





c 





FeC 


3 


C 





C 


i 







C-V 


I 


C 





C- 


I 







Intensity 


Wave-length 


Substance 


and 
Character 


3867.996 


c? 


000 


^868.060 


-c 


2 


^^868.171 


c 


00 


'^868.261 


c: 





.3868.372 


c 





3868.451 




000 


3868.539 


c 


I 


3868.625 


c 


00 


^868.700 


c 





^^868.785 


c 


00 


3868.873 


c 


I 


3868.941 


c 





3869.179 


c 





3869.305 


c 


I 


3869.444 


c 


N d? 


3869.533 


c- 


I 


3869.692 


Fc C 


3 


3869.745 


c 


I 


3869.805 


c 


I 


3869.960 


c 


00 


3870.053 


C-Co 


IN 


3870.204 


c 





3870.289 


c- 


I N 


3870.405 


c? 


00 


3870.493 


c? 





3870.615 


c- 


I 


3870.685 


c 


oN 


3870.797 


c 


° d 
00 


3870.848 


c 


3870.932 


c 





3871.018 


c 


I 


3871.145 


c 





3871.259 


c 





3871.356 


c- 


I 


3871.527 s 


c 


»2d? 


3871.693 


c 





3871.785 




00 


3871.963 


Fe 


2 


3872.035 







3872.202 


C- 


1 N 


3872.312 


C 





3872.405 


C- 


I N 


3872.639 


Fe 


6 


3872.859 


C 


I Nd? 


3872.969 




00 


3873.065 


-C 


2 


3873.224 


Co 


2 


3873.267 




2 


3873.333 




00 


3873.427 








* Beginning of the second head of " Cyanogen band." 
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Intensity 


Wave -length 


Substance 


and 
Character 


3873.504 


c- 





3873.636 


c 





3873.706 


c- 


I 


3873.903 


Fe 


4 


3874.091 


CoC 


4 


3874.191 




I 


3874.258 


C 


00 


3874.328 


C- 





3874.491 




000 Nd? 


3874.651 




2 


3874.708 


C 





3874.861 


C 


I 


3874.9" 


C- 


2 


3875.220 S 


V 


2 


3875.425 


Ti-C 


2Nd? 


3875.513 


C 


I 


3875.681 




00 N 


3875.793 




00 


3875.920 


C- 


2 


3876.019 


C 





3876.083 


C 





3876.194 


Fe 5 


3876.448 


C 


3876.556 


C 





3876.622 


c 





3876.702 




000 


3876.815 


Fe 


I 


3876.981 


Co-C 


4 


3877.121 


C 


4 x\d? 


3877.232 




00 


3877.337 




I N 


3877.481 


C 


I 


3877.587 


C 





3877.646 


C 





3877.745 




00 


3877.845 




000 


3877.972 


C 


ro 


3878.072 


C 


00 


3878.152 


Fe-C 


r 


3878.334 




ii 


3878.438 


C- 




[2 


3878.549 


C 




od? 


3878.720 


Fe 




7 Nd? 


3878.816 


Co-Fe 


< 


2 


3878.884 


C-Fe 




2 


3878.975 


C 







3879.037 


C 







3879.178 


C? 


00 N 


3879.331 


C 


I 


3879.394 


C 








Wave-length 



3879.458 
3879.578 
3879.716 
3879.796 

3879.851 
3879.986 
3880.105 
3880.175 
3880.235 
3880.328 
3880.393 
3880.465 
3880.532 
3880.596 
3880.684 
3880.815 
3880.931 
3881.038 
3881.140 
3881.254 

3881.^46 
3881.445 

3881.543 
3881.628 

3881.729 

3881.825 

^882.011 

3882.118 

3882.224 

3882.309 

3882.439 

3882.530 

3882.650 

3882.733 

3882.828 

3882.893 
3882.986 

3883.033 

3883.133 
3883.253 

3883.339 
3883.426 ) 

3883.533 \ 
3883.568 S 

^88^690 

3883.778 s 

3884.236 
3884.361 
3884.^31 
3884.518 



Substance 



c 
c 
c 
c 
c 
c 
c 
c 
c 
-c 

c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 
c 

C-Co 

c- 

c 

c 

c- 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c 

c- 

c 



Cr 



Intensity 

and 
Charactc 





000 

I 





00 

I 







oocx 
I 

2 

I 

000 

I 

I 

000 

I 
I 
o 

2 
I 
000 

I 
I 



I 
I 
I 

2 
I 
I 

I 
I 
O 
I 
I 
2 
I 
O 
2 



N 



Fe 



000 

o 

000 

00 

o 

2 



'First line in first head of "Cyanogen band." This line and the preceding \ 
were measured together as a single line in the series of measurements upon wh 
were based Rowland's Table of Standards. 

'Edge of "Cyanogen band." 
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Wave-Iengih 



3S84.748 
3884.S12 

3884-986 

3885.101 

3885.207 

3885.290 

3885.304 

3885.426 

3885.657 

3885.797 
3885.895 

3886 005 

3886.073 

3886.205 

3886.295 

3886.434 s 

3886.568 

3886.942 

3887.080 

3887.196 

3887.512 

3887.666 

3887.870 * 

3888.030 

3888.179 

3888.560 
3888.671 

3888.863 
3888.97 1 

3889.077 
3889245 
3889.374 
3889.498 
3889.675 
3889.810 
3889.986 
3890.069 
3890.222 
3890.336 
3890 450 
3890.538 
3890.707 
3890.861 
3890.986 
3891.084 

3891.339 
3891.521 
3891.649 
3891.820 



Substance 



Ca 
Fe 



Fe 

FeCr 

Co 

Fe 



Fe 

V 

Cr 

Fe 



Ti 

Fe 

Fe-Mn 



Mn 

Ni 



V 
Fe-Zr 

Fe 



Intensity 

and 
Character 



M 



00 

I 

I 

O 

00 

00 

2 

2 

00 

4 

00 

I 
o 



00 N 
00 Nd? 

o 

13 
00 

7 

000 N 

000 N 
000 N 
00 


2 

5 

00 N 

2 

I 

1 Nd? 
I d? 

00 N 
2 

o 
I 
000 

1 N 
000 
2 

I N 
00 

3 
00 

I N 



I N 

000 



Wave-length 



3891.9^8 
3892.069 

3892.153 
3892.373 
3892.450 
3892.590 
3892.698 

3892.873 

.^893-033 
3893.124 

3893.213 
3893.352 
3893.451 
3893.542 
3893.600 

3893.743 
3893.932 

3894.057 
3894.165 

(3894.211) 

3894.241 

3894.355 

3894.511 
3894.630 

3894.768 

3894.850 

3895-119 
3895 224 
3895.304 
3895.377 
3895.470 

3895.583 
3895JI9 
3895.803 

3895.931 
3896.279 

3896.385 
3896,500 

3896.608 

3896.671 

3896.759 

3896.917 
3897.119 
3897.210 

'3897-336 
3897.482 
3897.596 
3897.785 

3897.915 
3898.032 



Substance 



Fe 



Mn 
V-Fe 



Fe 



Fe 
Cr 

Co 



Mn 

Co 

Ce 

Ti 

Mn 

Fe 

V? 

Mn 



Zr 
Ce 



Fe 
Zr 

Fe 



Intensity 

and 
Character 



O 

4 
000 

00 

O 

00 

2 

000 

2 

I 

I 

000 

2 

4 


000 

000 

2 

1}" 

0000 
0000 

I N 

00 


3 
I 

00 

2 

I 

3 
o 

7 
o 

o 

00 
00 

I 




o N 

000 

000 

000 

000 

2 

o 

o 

3 



'Haze, which is perhaps due to Hydrogen. 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 

5 


3905.017 




Character 


3898.151 


V 




I 


3898.231 


Fe 


2 


3905.146 




I 


3898.414 




00 


3905.326 




|2 


3«9»-53i 


Mn 


2 


3905.497 




I N 


3«98.645 


Ti 





3905.660 S 


Si 


3898.911 




000 N 


3905.816 






2 N 


3899.015 




0000 


3905.906 






I N 


3899 171 


Fe 


3 


3906.044 




3 


3899.277 




2 


3906.169 




00 


3899.463 




000 


3906.318 




000 


3^^99.530 


Mn 





3906.438 


Co 


2 


3899.701 


Mn 




oN 


3906.539 




000 


3899.850 


Fe 


^ 


8 


3906.628 


Fe 


10 


3899.963 




^ 


oN 


3906.763 




00 


3900.361 









3906.890 


Fe 


4 


3900.470 




000 


3907.099 




I 


3900.549 







3907.251 




oNd? 


3900.681 


Ti-Fe-Zr 


5 


3907.368 




00 


3900.797 




000 


3907.433 




000 


3900.907 




000 


3907.615 


F'e-Sc 


3d? 


3900.973 







3907.807 




I 


3901. 114 


Ti 


I 

1 


3907.910 




I 


3901.197 




000 


3908.077 


Fe 


. 5 


3901-297 




00 


3908.203 




000 


3901.474 




00 Nd 


3908.310 




0000 


3901.621 




00 


3908.410 




I 


3901.735 




2 


3908.546 







3901.878 




000 


3908.684 







3902.002 




3 


3908.821 




00 


3902.114 


Fe 


I 


3908.900 


Cr 


4 


3902.241 







3909.064 




I 


3902.399 


V- 


3 


3909.211 




000 


3902.567 




I N 


3909.423 







3902.768 




2 N 


3909.53« 




0000 


3902.916 




^ 10 


3909.638 




00 


3903.090 


Fe-Cr 


3909.802 


Fe 


4 


3903.216 




l.o 


3900.863 




000 


3903.302 




I 


3909.976 


Fe 


5 ^ 


3903.39« 




2 


3910.079 


Co-Ca 


3Nd? 


3903.553 




000 


3910 211 




000 


3903.683 




00 Nd? 


3910.348 




000 


3903.868 




000 


3910.469 




2 


3903.991 \ 




2 1 


3910.615 







(3904.023) V 




8 U 


3910.670 




2 


3904.052 J 


Fe 


5J 


3910.802 







3904.213 


Co 





3910.984 


Fe-V 


4 


3904.467 




00 


3911.135 




3 


3904.613 




000 


3911.230 




GO 


3904.767 







3911.316 


'Nd 





3904.926 


Ti 


3 


3911.444 




000 



* Nd is the svmbol for Neodvniium. 
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Intensity 






Intensity 


>\'avc- length 


Substance 


and 


Wave-length 


Substance 


and 




Mn 


Character 






Character 


3911.554 


oNd? 


3917.400 







3911.708 




000 


3917.731 


Cr 





3QII.S36 


Fe 


I 


39I7-«93 




000 


39 1 1 .903 


Sc 


2 


3918.007 




N d? 


3912.127 


Cr? 


2N 


3918.223 




N 


3912.224 







3918.396 


Mn 





3912.341 


V? 





3918.464 


Fe 


4 


3QI2.445 


Ni? 


2 


3918.563 


Fe 


4 


3912.561 







1 3918.713 







3912.732 




00 


3918.789 


Fe 


5 


39I2Q35 


Fe 





: 3918.929 




00 


3913.030 




00 


3919-035 







3913123 


Ni 


2 


3919.208 


Fe 


3 


3913.282 




000 N 


3919.309 


Cr 


3 


3913-395 




I 


3919.499 




000 N 


3913.609 


Ti-Fe 


5d? 


3919.708 




oNd? 


3913.775 


Fe 


4 


i 3919.869 







3014.153 


Ce? 


I N 


3919.956 


Cr 





3914.320 







3920.114 







3914.426 


Fe? 


3 


3920.264 


Co? 


I 


3914.477 


Ti 


2 


3920.410 


Fe 


10 


3914-566 




I 


3920.591 




oN? 


3914.652 


Ni? 


I 


3920.768 


Fe 


I 


39i4.«8o 


Fe 


oN 


3920.868 


Co 


I N 


3915.094 




oN 


3920.984 


Fe 


2 


3915.359 


Fe 


I 


3921.105 







3915-612 


Fe,Cr 


I 


3921.188 


Cr-Nd 


3 


3915.751 




3 


3921.326 




I 


3915-951 


Cr- 


5d? 


3921.415 


Fe 


I 


3916.079 


Zr 


I 


3921.563 


Ti 


I 


3916.207 


Zr-La 


oN d? 


3921.695 


La- 


4 


3916.383 


Cr 


2 


3921.855 


Zr-Mn 


4 


3916.545 




3 


3922.043 




oN d? 


3916.661 


Mn 


00 


3922.159 




00 


3916.745 


Zr 


00 


3922.223 


Mn 


I 


3916.879 s 


Fe 


5 


3922.560 


V 


I N 


3916.992 




00 


.-^922.815 


Mn 


I 


3917.125 







3922.907 


Co 





3917-264 


Co 


2 


3923.054 


Fe 


12 d? 


3917-324 


Fe 


5 


3923.180 




I 
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i 

Intensity 




Intensv 


Wave-length 


Substance and 


Wave -length 


Substance j and 

1 




j Character 



3930654 




CharacC 


3923.246 







3923.375 


Mn 


00 


3930.804 







3923.472 


Sc 





3931.030 







3923.641 







3931.269 


Fc j I 


3923-«3i 




00 N 


1 393i.4«3 




oN 


3924.065 




000 


3931.729 


Mn?- 


I N 


3924.206 


Mn 


I 


1 3932.039 


1 N 


3924.313 




I 


! 3932.161 


Ti I 


3924.492 




00 N 


1 3932.395 





3924.673 s 


Ti 


4 


3932.625 


1 


00 N 


3924.791 







3932.7^5 


Fc 


I 


3924.929 




00 


' 3933.056 


Ft; 





3925.153 




00 N 


3933.523 




8 N 


3925.347 s 


Co, Fc? 


4 


1 3933.«25 s K 


Ca -( 1 000 


3925.491 




000 


1 3934.108 


Co- 1 


8 N 


3925.677 




I 


1 3934.174 




oN 


3925.790 s 


Fe 


5 


3034.661 




N 


3925.939 




000 


1 3934.818 


Co ?, Fe ? 





3926.086 


Fe 


r4 


i 3935.35« 




00 Nd 


(3926.123) u 


-; 


3935.463 


Co, Fe 1 


I 


3926.165 


' 1 3 


3 )35.58« 


-, Mn ? 


00 


3926.320 






000 N 


3035.7^:7 




oNd? 


3926.465 


Ti 







3035.965 


Fe 


2 


3926.597 


Mn 




2 N 


' 3()36.i2i 


Co 




2 


3926.779 


Cr 







3^36.507 






00 


3926.917 






000 


3936.699 







3927.079 






oN(l? 


3936.912 


Mn- 


oNd? 


3927.269 


1 





! 3037.105 






00 N d? 


3927.392 


1 


000 


1 3937.283 






00 Nd? 


3927.4S4 




00 


i 3037.479 s 


Fe 




3 


3927.5«5 


1 
1 


I 


. 3037.58c 






000 


3927.748 







1 .3937-605 






00 


3927.937 


1 


I N(l? 


3037.072 


Mn- 




00 N 


3928.075 s 


. v<, j 


8 


303-S.II6 









3928.231 


Kc 1 2 


3038.160 






I 


3928.3 c;7 


■Cr? 


2Nd? 


3038.320 






000 


3928.485 


1 


2N 


3038.430 






2 


3928.636 






00 


393S.552 






4 


3928.783 


Cr 






3038.772 









3928.904 






000 


1 3038.876 






00 


3929.124 






000 N 


1 3039-OO7 









3929.260 


Fc-Co 




2 


1 3930. 1 1 2 






00 


3929.363 


Fe-La-Mn 


2 


1 3939.288 









3929.497 


Co ? j I 


' 3030.532 






00 N 


3929.663 




! N 


3930.659 






00 


3929.864 


Mn? 




\(1? 


3039.730 






GO 


3930.022 


Ti 




2 


■ 3940.026 






GO N 


3930.180 






N 


, 3040.183 


Fe? 




2 


3930.291 






000 


, 3940.324 






00 


3030.450 


Fe 


S 


3040.400 






Nd? 



TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 



21 





Intensity 


Jubstancc 


and 




Character 




, 


Kc, Co 


is 









I 


Fe? 


^ 




000 


Cr 


3 




00 


C(. 


3 




1 


Mn?- 


oN 


Cc? 


I 









('2 




< 


1-c 


• 3 




000 


Co (..c 


1 


Mil 







■> 




2 


I'C 


3 




N 




I 




00 




1 I 







Al 

• 


' T - 

I N 









00 N 




I 


Fl? 


2 


Ic 


3 . 


Co 


I ! 


Fe 


1 

3 




1 


Co 


3N 


Cr? 


00 




00 N (1? 


Mm? 


1 


Cr? 


00 


Fc 












00 







Co 







000 N 


J'C 


3 


Co 










Intensity 


Wave-length 


Substance 


and 
Charactei 


3047.300 




00 


3947522 




2 


3947.675 


Fe 


4 


3Q47.S30 




I 


3947-91^ 


Ti 


2 


394«-II7 




000 


3048.246 


Fe 


5 


304^.420 




I 


304«.6l3 




00 N 


304S.cS 1 8 


Ti 


4 


304S.925 


Fe 


4 


3049.039 s 


Ca 


I 


3949.199 


Fa 


I 


3049.286 


Fe 


2 


3049.372 




I 


3'M9.544 




00 


3949.753 







3040.959 







3050.102 s 


Fe 


5 


3050.278 







3050.308 




000 


3050.497 s 


Y 


2 


3050.613 







3050.93S 




000 


3951.219 


Cr 


I 


3951.31 1 


Fe 


5 


3951.449 




00 


395^.57^ 




00 


3051.765 


\' 


oNd? 


3951.917 


Cr 


oN 


3051.97^ 




000 


3952.103 


Mn- 


2 


3952.235 




00 


3052.342 


Na? 





3952.465 


Co 





3952.549 


Cr 





3052.606 




000 


3052.683 




000 


3952.754 


Fe 


4 


3052.850 


Fe,- 


3 


3952.894 







3953.043 


Mn 


3 


3053.120 


Co 


3 


3053.222 




I 


3953.303 


Fe-Cr 


3 


3053-400 







3953.550 




00 


3953.641 




I 


3053.^04 




000 


3953.*'>44 




0000 



\ 
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Intensity 


Wave-length 


Substance 


and 
Character 


3954.002 S 


Fe- 


3 


3954.104 




000 


3954-190 




N 


3954.414 




000 


3954.536 




00 


3954-680 


Xi, Mn 


2 


3954.«57 


Fe? 


I 


3954-967 




000 


3955.157 




000 N 


3955.356 




I 


3955.4«2 


-Fe 


5 


3955.524 




00 


3955.744 




00 


3955.903 







3955.968 




000 


3956.099 


Fe 


3 


3956.197 




00 


3956.316 




00 


3956.476 


Co-Ti 


4 


3956.603 


Fe 


4 


3956.819 


Fe 


6 


3957.030 




00 


3957.177 s 


Fe-Ca 


7d? 


3957.423 




00 


3957.621 




00 N 


3957.767 


Fe, Co 


I 


3957.939 




00 


3958.073 


Co 


2 


3958.231 




00 


3958.355 


Ti, Zr 


5 


3958.474 




000 


3958.554 


Fe? 





3958.647 




000 


3958.776 




00 


3958.877 


Fe 


I 


3959.006 




000 


3959.102 




00 


3959.335 




00 


3959.435 







3959.588 




00 


3959.678 




00 


3959.862 




000 


3959.972 




I 


3960.288 




00 


3960.422 s 


Fe 


4 


3960.547 




000 


3960.783 




00 


3960.902 


Cr 


00 


3961.051 




00 


3961.148 


Co 






Wave-length 



3961.281 
3961.422 

3961.538 
3961.674 S 

3961.947 
3962.056 
3962.222 
3962.320 
3962.489 
3962.534 
3962.785 
3962.861 

3962.995 
3963.108 

3963.252 
3963.369 
3963.487 
3963.576 
3963.701 

3963.831 
3963.941 
3964.059 
3964.173 
3964.326 
3964.416 

3964.541 
3964.663 

3964.897 
3965.148 
3965.366 

3965.487 
3965.614 

3965.655 
3965.750 
3965.868 
3965.980 
3966.069 
3966.212 
3966.494 
3966.647 
3966.778 
3066.966 
3967.194 
3967.570 

3967.777 
396S.OOO 
3968.114 
3968.350 

3968.625 s H 
396S.854 



Substance 



Fe 

Al 

Fe? 
Fe? 



Ti 
Fe 



Cr 



Ti 

Fe 
Fe? 
Co,- 
-Co 



Fe.- 



Fe 

Ni. Fe 
Fe 
Fe 

Fe 



Fe 

Ca 

Fv? 



Intent i 

and 
Characn 



3 

foN" 
I iV 



1 



20 
o 
I 
I 

2 

2 



00 



3 
00 

3 
I 

00 

I 

00 

3 

000 

00 

o 

I 

2 

GO 

3 
o Nd 

oN 

o 

000 

000 

2 
o 
I 
I 

2 

3 
oN 

2 

3 
I 



2 





I 

6 



Nd 

N 
N 

N 



J -7 



700 

1 X 
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■Wave-length 



396S.886 

3960.073 

3Q6Q.287 

3969.413 

3969.544 
3969.642 

3969.784 
3909.809 
3970.065 
3970.177 
.^970.305 
3970.419 
3970.540 
3970.631 
.>97o.7u 

.>0/o.Xo3 
3970.979 

3971.147 

3971.265 

3971.402 

3971.475 s 

3971.608 

3971.75, 

3971.863 
3971.969 
3972.1^4 
3972.313 
3972.407 
3972.558 
3^72.598 
3072.7^0 
3972.8:^0 
3973-056 
3073. 1 52 
3973.-262 

^973.308 
^973.^ ,8 

3973.558 
3973-702 

3973. 7 <,6^ 
3973.JS64\ 

3974.004 

3974.0 C7 

3974.1(4 
3974.3,0 
3974.^08 
397^.5^0 
3974. On 

f;i^-^74 

39/4.^04 



Cr, Co 
Fe 



Fe 
Cr 
Fe? 
IP 



Cr 

Fe 



Fe? 

Ni 

Co 

Cr? 
Fe 

Co 
Co 
Fe? 

Ni,Zr 
Fe 
Ca 
Fe? 



Fe 

Ni? 

Ni 

Co-Fe 



Intensity 
and 


Character 


6 N 
N 

ON 


10 

ON 
ON- 


2 

N 

^ 5N 

1 N 


I 


2 


I 


000 






o 

I N 
000 
o 

5 
000 

000 

00 



oNd? 

2 

I 

I 



I 

00 

I 

00 

I 

I 



00 N 

3 

\2 
O 
I 
000 

I 

00 

3 

2 

2 
6d? 



Wave-length 



3975-197 
3975.350 
3975.506 
3975.662 

3975.«3i 
3975.985 

3976.097 

3976.230 

3976.325 
3976.416 

3976.532 
3976.692 

3976.770 
3976.839 
3977.009 
3977.126 
3977.223 

3977.337 

3977.477 

3977.716 

3977.891 s 

397<^.036 

3978.161 

3978.306 

3978.485 
3978.604 

3978.715 
3978.809 
3978.916 
3979.003 

.3979.152 
3979.256 

3979.344 
3979.466 

3979.664 

3979.783 
3979.936 
3980.043 
3980.153 
3980.289 
3980.441 
3980.664 
3980.779 
3980.963 
3981.024 
3981.122 
3981.248 
3981.376 
3981.467 
3981.592 



Substance 



Inten.<;ity 

and 
Character 



Fe 
Co- 

Fe-Mn 


00 Nd? 

2 

I 

00 Nd? 

ooNd? 

2 




000 




2 




000 


Fe 
Fe 
Fe 
Cr 
Fe 


00 

2 

2 

3 

3 
2 


Mn 
Co 




00 




Fe 


000 

^oN 

6 




000 




00 







Fe 


I 
2 


Co, Cr 
Co? 


00 

3 
000 






000 




00 




00 


-, Co 

Fe 

Fe, Cr 


00 

4 

3 





00 




1 




00 


• 


00 


Fe 


00 

1 




000 


Ce 
Fe 
Cr 


00 

I 
2 
I 




000 




000 



lhi& 



* The Hydrogen line must be wide and diffuse, and tlius probably coincides with 



^c)lar line which is of that nature. 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 




t 


Character 






Character 


3981.662 




00 


3988.617' 




fo 
\ 


3981.762 


Zr? 





3988.659 \ 


«La 


3981.917 s 


Ti 


4 


3988.705 J 




lo 


3982.142 


Fe? 


2 


3988.812 




DON 


3982.308 




00 N 


3988.979 




00 Nd? 


3982.470 




00 N 


3989.137 




3 


3982.630 


Ti-Mn 


2 


3989.232 




2 


3982.742 


Y 


3 


3989.404 




00 N 


3982.896 




000 


3989.592 




00 N 


3983.053 


Mn 


00 


3989.753 




00 N 


3983.150 




2 N 


3989.912 


Ti 


4 


3983.341 




2 N 


3990.011 


Fe 


3 


3983.503 







3990.129 


Cr-Mn 


I 


3983.682 




I 


3990.248 







3983.811 




00 


3990.333 




00 


3983.959 







3990.445 


Co 





3984.059 ^ 
(3984.091) Vs 

3984.113 J 


Cr 


[3 


3990.525 


Fe 


2 




39QO.712 


V 


oNd? 


Fe 


L4 


3990.905 




000 N 


3984.294 


Mn 


2 


3991.095 




00 Nd? 


3984.479 


Cr 


2 


3991.333 


Cr, Zr 


3 


3984.592 




00 


3991.459 




00 N 


3984.707 




000 


3991.580 


Fe 


I 


3984.806 


Cc-Zr 


2 


3991.690 


Co 





3984.982 




00 


3991.830 


Co-Cr 


2 


3985.084 




I 


3991.892 







3985.213 




000 


3991.981 




00 


3985.385 







3992.041 




00 


3985.463 


Mn 


I 


3992.164 




000 


3985.539 


Fe 


5 


3992.261 




00 


3985.745 




00 


3992.396 




2 


3985.773 




00 


3992.538 


Fe 


I 


3985.939 




00 N d? 


3992.631 




00 


3986.147 




00 N 


3992.790 







3986.321 


Fe 


3 


3992971 


V-Cr 


3d? 


3986.439 







3993.121 




00 


3986.513 




000 


3993-246 


Fe 


2 


3986.717 




000 


3993.451 




00 N 


3986.903 S 




6 


3993.616 


Ba? 


00 N 


3986.979 


Mn 


I 


3993.758 







3987.140] 




I 


3993.878 







3987.244 U 


-Mn 


3 


3993.978 




00 


3987.332 J 


Co 


I 


3994.092 


Cr 


I 


3987.520 







3994.160 


Ni 


I 


3987.625 


Mn? 





3994.265 


Fe 


4 


3987.755 


Ti? 


2 


3994.416 




000 


3987.885 




000 


3994.474 




000 


3988.114 







3994.612 




00 


39SS.2'>o 




000 N 


3994.660 


Zr-Co 


2 N 


3988.485 




00 N 


3994.828 


Nd? 


2 



*The Lanthanum line is a compound line made up of two or three lines covering 
about the width of these three lines of the .spectrum. 
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« 


Intensity 


Wave -length 


Substance 


and 
Character 


3994.958 


Ti 


00 


3995-096 




00 


39<^5-2I7 




00 


3905.352 




2 


3995.463 


Co 


5 


3995.5'^6 




00 


3995.7l>9 


Ba? 


000 


3995.S99 


La 


I N d? 


3990.009 




00 


3990.140 


Fe 


3 


3990.264 







3990.410 




I 


3900.498 


. 


00 


3996.682 


Sc 


00 


3996.752 




00 


3990.845 




00 


3906.935 







3997.004 




000 


3997.115 


Ke 


2 


3997.258 


Cr? 


I 


3997.365 


Mn 


000 


3997.547 


Fe 


4 


3997.6^8 




2 


3997.757 




000 


3997.VS95 




00 N 


3998.05; 


Co 


4cl? 


390S.205 


Fe 


4 


3998.417 




000 


3998.020 







3998.790 


Ti 


4 


3998.895 




000 


3998.999 




000 


3999.117 


Zr, Fe 


1 


3999.197 


Ce 





3999.295 




000 


3999.39; 







3999.495 


Fe? 


00 


3999.646 




000 


3999.818 


Cr? 


00 


3999.943 




000 


4000.173 


Fe? 





4000.296 




000 


4000.403 


Fe 


2 


4000.521 







4000.611 


Fe 


2 


4000.729 




00 


4000.965 







4001.1,9 




000 


4001.256 







4001.315 




3 



Wave-length 



4001 


3«7 


4001 


489 


4001 


595 


4001 


704 


4001 


S14 


4001 


Sq5 


4002 


086 


4002 


227 


4002 


308 


4002 


547 


4002 


6S2 


4002 


808 


4002 


948 


4003 


076 


4003 


230 


4003 


424 


4003 


655 


4003 


772 


4003 


01^ s 


4004 


002 


4004 


168 


4004 


308 


4004 


412 


4004 


530 


4004 


753 


4004 


^55 


4004 


982 • 


4005 


.067 


4005 


202 j 


4005 


210 : 


4005 


.308 f 


4005 


40S ! 


4005 


•545 


4005 


632 ; 


4005 


.802 


4005 


.850 


4005 


994 


4006 


114 


400() 


108 


400() 


304 


400() 


464 


40o() 


C»21 


4000 


.776 


40j6 


UOI 


400() 


^ri'^ 


4007 


142 


4007 


185 


4007 


310 


4007 


429 


4007 


.580 



- s 



Substance 



Mn 
Cr 
Fe 
Mn 
Mn 
Fc-Ti 



CeFe-Ti 



Fe 



le 



Ti 

Ni 
1l- 



1' 



c 



Mn 



Intensity 

and 
Character 



1' 



c 



000 
000 

I 

00 

3 
00 

00 Nd? 

o 

00 

00 

od 

o 

00 
000 

00 N 
00 N 
00 N 

.-> 
00 



00 

000 

00 

00 

000 

I 
I 
I 
1 
oN 

/ 
I 
I 

000 

3 

000 

o 

00 

I 

2 
00 

3 
■■> 

I 
I 
00 

000 

> 

00 



' ^ 
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Wave-length 



4007.758 
4007.948 
4008.075 
4008.215 
4008.322 
4008.507 
4008.568 
4008.748 
4008.882 
4009.022 
4009.079 
4009.201 
4009.291 
4009.401 
4009.567 
4009.694 
4009.807 
4009.864 



40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 
40 



10.057 
10.134 
10.201 

19.327 
10.434 

10.527 

10.641 

10.735 
10.797 

10 927 

11.080 
II. 221 
II.45I 
I 1. 56 1 
11.693 
11.865 
12.046 
12.174 
12.305 
12.399 

12.541 
12.631 

12.757 
12.858 
12.941 
13.107 
13.221 

I3.3«7 
13614 

13.729 
13.798 
13.964 





Intensity 


Substance 


and 




Character 


Fe 


00 N d? 




00 


Co-? 


oN 


Mn-Ti 












000 




000 









00 




2 


Ti 


3 




000 




I 




000 




000 


Fe 


I 


Ti 


I 


Fe 


3 




000 


Ni 


00 




000 


Fe 


I 




000 




00 




000 




3 




000 


Fe 


2 


Fe 


2 




00 




00 


Fe 


3 


Mn 


00 


Fe 


2 




00 




00 


Fe 





Nd. Zr 


I 


Ti 


4 


Cr 







00 Nd? 




00 




00 




00 




00 









000 







Ti-Fe 


3 


Fe 


5 







Intensity 


Wave-length 


Substance 


and 
Character 


4014. 117 


Co 


00 N 


4014.274 




00 N 


4014.420 


Fe 


I 


4014.537 




00 


4014.677 


Fe 


5d? 


4014.827 




00 


4014.941 




000 


4015.086 


Ce 


Nd? 


4015-305 







4015.416 




000 


4015.532 







4015.628 


Ti? 





4015.760 




3 


4015.880 




00 


4016.027 




00 


4016.154 




00 


4016.240 




000 


4016.434 







4016.574 s 


Fe 


2 


4016.695 


Fe 


00 


4016.835 




00 


4016.955 


Co-Cr 





4017. 114 




00 


4017.244 




3 


4017.308 


Fe 


4 


4017.458 




000 


4017.620 


Ni? 


2 


4017.724 


Ni? 


I 


4017.925 


Ti 





4018.080 




00 


4018.234 


Mn 


■w 


4018.269 


Mn 


4018.420 


Fe 


3 


4018.534 




00 


4018.646 




00 


4018.840 




000 


4018.996 




00 


4019.087 




00 


4019.201 


Ni-Ce 


I 


4019.287 




00 


4019.450 


Co 





4019.580 




000 


4019.747 




00 N 


4019.987 




000 


4020.034 


Fe 


000 


4020.171 







4020.226 


Mn 


I 


4020.341 




I 


4020.424 




2 


4020.547 


Sc 


I 



Probably compound lines, of which there are many in the spectrum of Manganese. 
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Wave-length 



4020.639 
4020.799 
4020.927 
4021,057 
4021.2^8 
4021.346 
4021.493 
4021.O45 
4021.769 
4021,893 

4022.018 
4022.199 
4022.371 
4022.401 
4022.599 

4022.685 
4022.775 

4022.893 
4023.165 
4023.379 

4023.533 
4023.705 

4023.834 
4023.979 

4024.153 

4024.247 

4024.373 
4024.479 

4024.593 
4024.726 

4024.881 

4025.043 

4025.158 

4025.286 

4025.458 

4025.579 

4025.733 

4025.826 

4025.972 

4026.079 

4026.220 

4026.318 

4026.461 

4026.583 

4026.691 

4026.9 1 Q 

4027.067 

4027.189 

4027.253 

4027.399 



Substance 



Fe 



Co 



Nd 

Fe 
Ti 
Fe 

Fe 
Cr 

Fe 

Cu? 

Fe 

N(i 

Co- 
La 
Sc 
Fe 
Zr 
Fe 



Ti 
Fe 

Cr 
Ti- 
er 



Co-La 



Cr 

Mn 
Ti 



Co 
Cr 
Zr 



Intensity 

and 
Character 



I 

000 

000 

3 
000 

000 



000 

2 

o 

5 
o N 

I 



o 

000 
00 

2 

o 

00 N 
3 

000 

2 

000 

I 

2 

000 
000 
00 

3 

4 
000 N 



3 

000 

I 

000 

000 

2 

00 

00 

o 

00 

'2 N 

I 

00 
00 

I 


00 







Intensity 


Wave-length 


Substance 


and 
Character 


4027.539 







4027.623 




00 


4027.822 




( 


4027.939 




00 


4028.092 







4028.272 




000 


4028.497 


Ti- 


4 


4028.638 




00 


4028.756 




00 


4028.912 


Fe-Ce 


I 


4029.138 


Zr 


000 


4029.319 




000 


4029.445 




000 


4029.597 




N 


4029.796 s 


Fe-Zr 


5 


4030.026 




00 N 


4030.198 


Zr 


00 N 


4030.339 


Fe 


2 


4030.497 


Sr 





4030.646 


Fe-Ti 


5 


4030.796 







4030.878 ") 


Mn 


[4 


(4030.918) !^s 




^ 


4030.947 J 


Mn 


15 


4031.048 




2 


4031.270 







403 1. .395 


Fe 


I 


4031.402 







4031.596 




00 


4031.712 




00 


4031.865 


Fe-La 


2 


4031.942 


Mn 


2 


4032.117 


Fe 


2 


4032.265 




00 


4032.418 




00 


4032.610 


Fe 


2 


4032.789 


Fe 


4 


4032.985 




000 


4033.112 




00 


4033.224 s 


Fe-Mn 


'7 d? 


4033-337 




I 


4033425 




00 


4033.578 




000 d ? 


4033.732 


Mn 


i< 


I 


4033.814 


Mn 




I 


4033.046 




00 


4034.052 




00 


4034.120 




00 


4034.245 




00 


4034.380 




iN 









* Probably compound lines, of which there are many in the spectrum of Manganese. 
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In tensity 






Intensity 


Wave -length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4034.533 




I 


4042.064 




00 


4034.644 s 


Mn-Fe 


'6d? 


4042.137 




000 


4034.880 




00 


4042.297 




000 


4035.018 




GONd? 


4042.397 




00 


4035.265 




00 N 


4042.511 




000 


4035.399 







4042.591 




000 


4035.575 




00 


4042.743 


Cr, Nd 





4035.695 







4042.909 




CO 


4035.752 


Co 


2 


4043.054 


La 





4035.883 s 


Mn 


Md? 


4043.145 




000 


4035.976 


Ti, Zr 


GO 


4043.500 




ON 


4036.131 







4043.757 




00 


4036.251 




000 


4043.839 







4036.293 




00 


4043.956 


Cr 





4036.522 







4044.056 


Fe 


3 


4036.717 




00 


4044.141 




2 


4036.813 




000 


4044.294 s 


K 





4036.923 




I 


4044.423 




000 


4037.076 




00 Nd? 


4044.531 




00 


4037.268 




2 


4044.644 




I 


4037.449 


Cr 


00 


4044.766 


Fe 


3 


4037.585 




000 


4044.992 




000 


4037.691 




00 


4045.108 




000 


4037.837 




I 


4045.266 


Mn 


1 2 


4038.094 




00 N d? 


4045.371 


Mn 


iN 


4038.272 







4045.538 


Co 


5 


4038.425 







4045.662 







4038.627 




00 N d? 


4045.748 




2 


4038.771 


Fe. Mn 


I 


4045.864 







4038.944 




2 


4045.975 s 


Fe 


< 30 


4039.094 




00 


4046.1 17 




I N 


4039.244 


Cr 


I 


4046.230 




2 


4039.444 




oN 


4046.490 




00 N 


4039.580 




000 


4046.612 


Cr 





4039.727 







4046.764 




000 


4039.891 




00 N 


4046.917 




N 


4040.013 


Y 


00 


4047.171 




00 N 


4040.093 


Fc 


I 


4047.338 


K? 


ooNd? 


4040.243 


Fe? 


2 


4047.461 


Fe 


2 


4040.411 




00 


4047.556 




00 


4040.464 







4047.823 


Y 


oN 


4040.657 




00 N 


4047.958 




oN 


4040.792 


Fe 


3 


4048.224 




I N 


4040.937 


Ce, Nd, Co 


Id? 


4048.384 




00 


4041.099 




000 


4048.549 




00 N 


4041.221 




00 


4048 704 




00 


4041.431 


Fe 


3 


404S.8I8 1 


Zr 


I 


4041.525 


Mn 


5 


(4048.883) f-s 
4048.910 J 




4041.803 


Zr- 


I 


Mn-Cr 


1 5 


4041.957 




000 


4049.148 


Mn 






* Probal)ly compound line.*!, of which there are many in the spectrum of Manganese. 



TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 



29 



Wave-length 



4049 303 

4049.363 

4049.482 

4049.590 

4049.716 

4049.882 

4050.019 

4050.176 

4050.254 

4050.482 

4050.G43 

4050.716 

4050.830 

4050.963 

4051.095 

4051.204 

4051.336 

4051.491 

4051.742 

4051.888 

4052.070 

4052.176 

4052.316 

4052.454 
4052.603 

4052.650 
4052.812 
4052.87 1 
4052.992 
4053.091 
4053.263 

4053-424 
4053.582 
4053.639 
4053.839 
4053.981 
4054.085 
4054.225 

4054-335 
4054.457 
4054-591 

4054.714 
4054.863 

4054.962 

4055.023 

4055.189 

4055.365 

4055.533 
4055.701 s 

4055.855 



Substance 



Fe 



La 
Zr 

Zr 
Fe 



V 

Cr-V 

Mn 
Fe 



Fe 
Mn 
Fe 
Fe 



Co 
Fe 



Fe-Ti 



Fe 



Zr 

Sc 



Fe 

Ti-Fe 

Mn 

Mn 



Intensity 

and 
Character 



O 

000 

2 
00 

I N d? 

I Nd? 

00 

00 

000 



00 

00 

2 

000 

00 

00 N 

00 N d? 

o N d? 

000 

00 N d? 

3 
o 

00 

2 

2 

3 
1 

I 

000 

o 

00 

2 

o 

00 

00 

3 
000 



I 

000 



00 N 



2 

3 

3 

00 N d? 

00 N d? 

6 

00 







Intensity 


Wave-length 


Substance 


and 
Character 


4056.007 




000 


4056.135 


Fe 





4056.221 


Cr 





4056.345 







4056.495 


Fe 


I 


4056.601 • 







4056.708 




00 


4056.955 




000 N 


4057.055 




00 N 


4057.225 




00 


4057.368 


Co 


I N 


4057.499 


Fe 


3 


4057.668 




7 


4057.817 







4057.881 




000 


4057.961 




000 


4058.041 


Pb 





4058.115 


Mn 





4058.372 


Co-Fe 


4 


4058.539 




000 


4058.615 




00 


4058.748 


Ce 





4058.915 


Fe, Cr 


3 


4059.081 


Mn 


3 


4059.239 




00 


4059.373 







4059.535 


Mn 


M N d? 


4059.653 







4059.768 




000 


4059.872 


Fe 


2 


4060.117 




00 


4060.248 




00 


4060.415 


Ti 


I 


4060.643 







4060.777 




00 


4060.919 







4061.081 




00 


4061.244 


Nd- 


3 


4061.450 




000 N 


4061.595 




N 


4061.881 


Mn 


* 2 N d 


4062.105 




2 


4062.197 




00 


4062.385 




00 


4062.469 




000 


4062.599 s 


Fe 


5 


4062.789 


Cu? 





4062.^95 




00 


4063.105 




00 


4063.260 




00 



'Probably compound lines, of which there arc many in the spectrum of Manganese 
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Intensity 


w 




Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 


I 




Character 


4063.436 


Fe 


4 


1 

4071.137 




00 


4063.573 


Mn 





4071.252 


Zr 





4063.759 s 


Fe 


20 


4071.501 




000 


4063.938 




I Nd? 


4071.680 


Fe 


I 


4064.075 




oN 


4071.789 







4064.201 




I 


4071.908 s 


Fe 


* 15 


4064.362 


Ti 


I 


4072.059 




N 


4064.515 


Ni 


I 


4072.121 




000 


4064.607 


Fe 


2 


4072.295 




00 N 


4064.728 




00 


4072.508 




N 


4064.913 


La 


000 


4072.655 


Fe 


2 


4065.239 


Mn-Ti 


2d? 


4072.853 


Zr 


00 


4065.388 







4073.052 


Ce 


00 Nd? 


4065.537 


Fe 


3 


4073.287 







4065.737 




oN 


1 4073-493 




000 


4065.861 


Cr 





.4073.637 


Ce 





4065.960 




000 


4073.780 




000 


4066.155 




00 


4073.921 s 


Fe 


4 


4066.270 




I 


4074.203 




00 


4066.375 




I 


4074.488 




N 


4066.524 


Co 


2 


4074.681 




00 


4066.742 


Fe 


2 


4074.835 




2 


4066.870 







4074.947 


Fe 


3 


4066.975 







4075.055 


Ni, Zr, Cr 





4067.139 


Fe 


5 


4075.257 


-Nd 


2 N 


4067.429 


Fe 


3 


4075.468 


Nd 


oN d? 


4067.558 


La 


000 


4075.661 




000 


4067.642 







4075.857 


Ce 





4067.753 







4075.995 


Ce 


00 


4067.915 







4076.101 


Fe 


3 


4068.005 




00 


4076.201 


Cr 


00 


4068.137 


Fe-Mn 


6 


4076.283 




00 


4068.268 




000 


4076.375 


Fe-Ce 


I 


4068.488 




000 


4076.516 




00 


4068.694 


Co 





4076.644 


Fc-Zr 


2 


4068.801 




000 


1 4076.792 


Fe 


4 


4068.999 




00 


4076.959 


Fe 


2 


4069.115 




000 


4077.033 




I 


4069.221 




2 


4077.221 


Cr 


oN 


4069.306 




00 


4077.348 




00 


4069.423 


Nd 





4077.498 


La,Y 


I Nd? 


4069.588 




00 


4077.630 







4069.761 




I 


4077.731 




foN 


4069.890 




000 


4077.885 s 


Sr 


< 8 


4070.055 




000 


4077.985 




^oN 


4070.195 







4078.126 







4070.431 


Mn 


3 


4078.318 




00 Nd? 


4070.589 




Qp N 


4078.515 


Fe 


4 


4070.777 




00 N 


4078.631 


Ti 


3 


4070.930 


Fe 


4 


4078.801 




000 Nd? 



* Probably compound lines. 
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Wave- length 



Substance 



4078.977 
4079.161 

4079.335 
4079.393 
4079.508 

4079.570 
4079.707 
4079.863 
4079.996 
4080.209 
4080.368 
4080.588 
4080.751 
4080.921 
4081.033 
4081.190 
40S1.385 
4081.415 
4081.580 
4081.736 
4081.887 
4082.060 
4082.264 
4082.428 
4082.589 
4082.749 
4082.928 

4083.095 
4083.243 

4083.376 
4083.515 

4083.715 u 

4083.783 r 

4083.917 s 

4084.148 

4084.476 

4084.647 

4084.761 

40S4.944 

4085.161 

4085.303 

4085.408 

4085.467 
4085.595 
4085.727 
4085.881 

4086.008 
4086.133 
4086.283 

4086.469 



Fe 

Fe 
Mn 

Mn 



Fe 
Fe, Nd 

Fc 

Zr, Ce 
Fe 



Fe 

Sc-Fe-Ti 
Co 

Mn 

Mn, Ce 

Fe 

Mn, Y 

Fe 

Fe 

Fe 

Fe 



Co- 



Intensity 

and 
Character 





00 Nd? 

2 

3 

000 

3 

000 

00 

3 
00 

3 
00 

00 

00 

2 

00 



I 

00 N 

00 N 

00 N 

000 N d? 

2 

oNd? 

3 
o 

00 Nd? 

4 

000 



000 

2 

4 
I 





5 
000 

000 N d ? 

4 

00 

I 

4 
000 

00 

00 

00 N 

I 



3d? 



Nd? 

N 



Wave-length 



4086.861 
4086.988 
4087.115 
4087.252 
4087.425 
4087.482 
4087.641 

4087.755 
4087.855 

4087.949 

4088.200 

4088.333 

4088.448 

4088.596 

4088.713 s 

4088.877 

4089,000 
4089.199 

4089.374 

4089.568 
4089.748 

4089.935 
4090.113 

4090.228 

4090.338 
4090.474 

4090.671 
4090.728 
4090.921 
4091.109 

4091.235 

4091.588 
4091.71 1 
4091.828 
4092.149 
4092.248 

4092.431 
4092.547 

4092.665 
4092.821 
4092.975 

4093.041 

4093.185 
4093-435 

4093.801 
4094.141 
4094.220 

4094-455 
4094-573 

4094.761 



Substance 



La 



Fe 



Fe 



Fe 



Mn 
Fc 

Cr 
Zr 
V 
Zr 



Fe 



Fe 
Co, Mn 

Fe 
»V, Ca? 

Co 
Co 



Intensity 

and 
Character 



I 

000 

000 

3 
00 

000 

000 

00 

000 

00 

00 

00 

00 

000 

3 
00 

00 

00 N 

3 
000 N 

000 N 

00 N 

oNd? 

2 

000 

N 



I 

00 N d? 

3 
000 

000 N 

3 

000 

00 

00 

2 

3 

3d? 

000 

000 

00 

00 

00 

00 

000 

00 

2N 

000 
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Wave- length 



Siihstancf 



4004.849 
4005.00 \ 

4005-251 
4005.4-2.^ 
4005.5 1 1 

4005.^33 

4095.795 
4005.901 

4095. 9O8 
4096.120 
4096.262 
4006.367 

4006.4 Si 
4096.675 

4096.705 
40o().84S 

4006. 07t) 
4007.101 
4007. 1 6S 
4007241 

4007-3^^9 
4007.612 

4007.733 
4097. 80S 

4007.94^ 
4098.115 

409^'*.335 
4098.587 

4008.680 
4008.746 

4008.047 
4000.054 
4000-207 

4000-327 
4000-554 
4000-727 
4000.041 
4100.147 
4100.315 
4100.501 
4100.601 
4100.7^1 
4100.001 
4101.007 
4101.244 
4101.421 
4101.6^7 

4IOI.S JO 

4102.000 H5 
4102.321 



»Ca? 

Mn 

V 



Ke 



Zr? 



Fc 



Ti 
La 

y 

Ke 



Fe 



Fe 



II, In 



intensity 

and 
Character 



Ox\ 

4 
000 

o 

o 

o 

000 

000 
000 

3 

2 

I 

000 
000 
00 

o 

000 

00 

00 

3 

00 

000 

000 

O' 

00 



5 

000 

4 

2 

000 

000 



00 

000 

000 

2 



o 

000 
000 

4 
o 



t 



Wave-length 



fo 
I 3 



-^ 40 N 




I 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



02.541 

02.774 

02.914 

03.097 s 

03.470 

03.621 

03.774 
03.967 

04.141 

04.288 

04.459 
04.623 

04.S07 

04.90Q 

05.000 
05.216 
05.318 

05.514 
05.807 

05.870 
05.081 

06.204 

06.420 

06.583 

06.738 

06.887 

07.009 

07.440 

O7.()40 s 

07.815 

07.034 
08.041 

08.181 

08.280 

08.454 

08.547 
08.687 

00.062 

00.215 

00.374 
09.609 

09.734 
09.905 

09.953 
lo.i 14 

10.194 

10.454 

10.547 
10.691 

10.854 



Intensity 



Substance 



Y 



Si, Mn 



Fe 
Co, V 
Co, V 



V 
Mn 



Fe 
Fc 



Ce-Fe-Zr 



Zr 



Fe 

Nd? 
Cr 
'V 
Fe 



Co 



and 
Character 



O 

00 Nd? 

DON 

5 
o 

00 

oN 
00 N 
000 

5 
00 

o 

000 

00 

I 

00 

2 

00 N 

000 

000 

000 

000 

2 

2 

00 

oN 

o 

00 

5 
000 

00 

00 

00 

I 

000 

00 

2 

o 

3 
000 

I 

o 

2 

3 
000 

00 

00 

00 

4 
000 



^riicsc lines coincide with the licad.^ i)f hands due to Calcium. The bands proba- 
bly become lines owing to the weak dilutinn c)f C!ulcium vapor in the Sun. 
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Wave -length 



4III.O2I 

411I.154 

4111.355 

41 1 1.509 

4111.742 

411 1.827 

4111.940 

4112.139 

4112.234 

4112.327 

4112.478 

41 12.603 

4112.721 

4112.869 

4112.959 

^'13.067 
'^'13.117 
^^'3-247 

^"3.381 
'^''3-679 

''"3.S39 

^'14-021 

4114-271 

411-^.. 461 

4ii<*.^o6s 

4ii<*.77i 

411^.^34 

411 S -094 
4115-189 
4115-330 

4" 5-533 
4" 5-71S 
4" 5-834 
4" 5.961 
4iie>.047 
411^.138 

411 ^,276 
411^-361 
411^.474 

411 e> ,634 
411 e> ,707 

4i«e,859 
4ite>,974 

4ii7'.ii3 

4^*7.317 
4' » 7.414 
41 > 7" .587 

41^ 7" .741 
41^7^.894 

411^,008 



Substance 



Mn 
Mn? 

Ce? 



Fe 

Ti 

Fe 
Mn 

Mn 

Mn 
Fe 



'V 



Nd? 



Intensity 

and 
Character 



I 

I 

000 

I 

000 

00 

4 
000 

00 

000 

2 

000 

00 Nd? 

I 

000 

I 

3 
00 

I 

000 N d? 
00 Nd 
00 Nd? 
00 d 
000 

4 
00 N 

00 N 

2 

000 

3 
00 N 

000 

000 

000 

00 

o 

000 

000 

00 

I 



I 

00 



000 

00 

000 

00 

000 

2 



Wave-length 



4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 



8.148 
8.307 

8.347 
8.581 

8.708 

8.934 
9.050 

9.207 

9.411 
9.550 
9.679 

9.823 

9.950 
20.075 

20.202 

20.368 

20.625 

20.775 
20.926 

20.995 
21.308 

21.477 s 

21.648 

21.805 

21.963 s 

22.142 

22.306 

22.396 

22.511 

22.673 

22.819 

22.936 

23.027 
23.184 

23-384 
23-430 

23-539 
23.664 

23-713 
23.907 

24.030 

24.397 

24.260 

24.359 
24.510 
24.645 
24.782 

24-938 
25.067 
25.285 



Substance 



Fe 
Co 
Fe 



Fe 



Fe 



Cr-Co 
Zr 

Fe, Cr 

Ti, Cr 

Fe 



La 

V 

Mn 

Ti 

Fe 

Ce? 



Intensity 

and 
Character 



00 
O 

000 
000 

5 

4 

2 

000 N 

00 N 

I 

o 

o 

o 

o 

000 

4 

000 

o 

000 

00 

00 

6d? 

00 N 

00 N 

3 
00 

I 

000 
00 N 

3 
I 

000 

000 

00 N 

12 

00 

o 

I 

000 

5 
00 

00 

000 

000 

000 

o 

000 

o 

o 

000 



* These are some of the stronger Vanadium lines; and they are probably capable 
o^ producing the solar lines given in the table, especially 41 11.940. 
'One of the strongest Lanthanum lines. 
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Intensity 


Wave-length 


Substance 


and 
Character 


4125.384 




000 


4125.529 




000 


4125.615 




00 


4125.776 


Fc 


3 


4125-850 




I 


4 1 26.040 


Fc 


3 


4126.200 


V 


000 


4126.344 


Fe 


4 


4126.532 




00 


4126.673 


Cr 


2 


4126.798 




00 


4127.007 




I 


4127.070 


Cr 


00 


4127.225 




00 N 


4127.426 


Cr 





4127.529 


Ce 


00 


4127.689 


Ti 


000 


4127.767 


Fe 


4 


4127.957 


Fe 


4 


4128.093 




00 


4128.251 


V- 


6d 


4128.461 




00 


4128.543 




00 


4128.658 


Cr 


000 


4128.747 




00 


4128.894 




2 


4129.054 




00 N 


4129.127 




000 N 


4129.337 


Ce- 


3 


4129.476 


Cr 


00 


4129.616 




2 


4129.657 




000 


4129.760 




00 


4129.882 




I 


4130.II2 







4130.196 


Fe 


2 


4130.291 




000 


4130.401 




00 


4130.520 




00 


4130.604 








Wave-length 



130.804 
130.847 

131.OI3 
131. 151 
131.271 
131.419 

131.507 
131.606 

131.748 
131.908 

131.950 
132.100 
132.235 

132.435 
132.560 

132.690 

132.863 

133.062 

133.284 

133.441 
133.510 

133.625 
133.755 
133.873 
133.965 
134.010 

134.159 
134.345 
134.492 

134.589 

134.675 
134.840 

135050 

135.I91 

135.325 

135.447 
135.610 

135.838 

135.915 
136.090 



Substance 



Ba 



Mn 
Cr 



V 
Fe 

Ba? 



Fc 



Fe 

Ce 
Fe 



Fe? 
V-Fe? 

Fe 

Mn 



Intensity 

and 
Character 



Zr 



2 

000 

oNd: 

000 

I 

000 

o 

000 

0000 

o 

000 

2 

10 

oN 

o 

3 
I 

4 
000 N 

000 

00 

00 

2 

0000 

o 

3 




3 

3 
I 

5 
00 N 

o 

0000 

od? 

oN d 

00 

o 

00 N 



N 



34 
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Wave-length 



4136.245 

413M45 
4136.527 

4136.678 

4136.890 

4137.033 
4137-156 
4137.272 
4137.428 

4137-567 
4137.809 

4137-925 
4138.038 

413«-I34 
4138.288 

4138.515 
4138.648 

4O8.771 

4138.909 

4139.008 

4139.140 

4139.244 

4139-378 

4139-524 
4139.61 1 
4139.764 
4139.S85 
4140.089 
4140.216 
4140.316 
4140.400 
4140.558 
4140.61 1 
4140.910 

4140.985 
4141.096 
4141.208 
4141.465 
4141.690 
4141.809 
4142.025 
4142.180 

4142.330 
4142465 
4142.562 
4142.629 

4142.744 
4142.923 
4143.000 
4M3-I03 



Substance 



Fe 

Fe 
Ti, Mn 
Fe, Ce 



Fe 
Fe? 



Mn 
Fe 

La 
Fe 

Cr 

Ce 
Cr 



Intensity 

and 
Character 



0000 

00 

000 

4 

00 Nd? 

000 

6 

0000 

oNd? 

2 

I 

00 

00 

o 

00 N 

oN 

00 

000 

000 



00 

o 

00 

00 

000 

00 

00 

6 

0000 

000 

o 

3 

00 

o 

00 

000 

o 

000 N 

oN 



4 
00 N 

2 

2 

00 

2 

2 

0000 

00 









Intensity 


Wave-len£th 


Substance 


and 
Character 


4143.200 




00 


4143-316 




000 


4143.430 


Ti 


000 


4143.572 


Fe 


4 


4143.664 




2 


4143.782 






0000 


4143.903 






00 N 


4144.038 


Fe 


4 


15 


4144.130 






00 N 


4144.238 






I 


4144.353 






00 


4144.402 




00 


4144.538 




00 N 


4144.674 


Ce? 


oNd? 


4144.824 




0000 


4144.923 




00 


4145.018 




00 


4145.152 


Ce 





4145.242 




0000 


4145.357 




I 


4145.465 




000 


4145.600 




00 


4145.720 




oN 


4145.914 




I N 


4146.020 




00 


4146.133 







4146.225 


Fe 


3 


4146.299 







4146.544 




00 


4146.655 




00 


4146.845 




oN 


4146.997 




00 


4147.145 




2 


4147.369 




00 


4147.502 




2 


4147.645 


Mn 


I 


4147.677 




000 


4147.836 


Fe 


4 


4148.021 




000 


4148.133 




00 N 


4148.330 




00 


4148.416 




00 


4148.552 




00 


4148.660 







4148.776 




00 


4148.878 




00 


4148.948 


Mn 





4149.077 




00 


4149.285 


C 





4149.360 


Zr 


2 
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Intensity 






Intensity 


Wave -length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4149.533 


Fe 


4 


4155.476 




00 


4149.657 







4155.588 




00 


4149.700 




00 


4155.683 




00 


4149.857 




000 


4155-802 




00 


4149.923 




2 


4155.875 




000 


4150.056 


Ce 


00 


4156.072 




I 


4150.139 




00 


4156.238 


Nd 





4150.258 




00 N 


4156.391 


Zr 


I 


4150.4II 




4 


4156.471 




3 


4150.535 




00 


4156.612 




I 


4150.608 


Co 


I 


4156.764 




00 


4150.706 




00 


4156.831 




I 


4150.865 




00 N 


4156.970 


Fe 


3d? 


4150.964 


Ce 


00 N 


4157.167 


Mn 


00 N 


4151.129 


Zr, Ti 


I 


4157.356 


C? 





4151.225 




00 


4157.398 


C? 


000 


4151.360 


C? 


0000 


4157.586 




00 Nd? 


4151.429 


C? 


000 


4157.738 




00 


4151.569 


C? 


0000 


4157.948 s 


Fe 


5 


4151.638 


C? 


0000 


4158.171 


C 


00 


4151.726 




00 


4158.242 


C 


00 


4151.826 




00 


4158.428 


C 


00 


4151.925 







4158.538 


C? 





4152.108 


Fe, La 


2 


4158.586 


C? 


00 


4152.242 


Ce? 


I 


4158.700 


Co 


00 


4152.343 


Fe 


3 


4158.959 


Fe 


5 


4152.474 


C 


00 


4159.207 




00 


4152.547 


C? 


00 


4159.353 




5 


4152.687 


C? 


00 


4159.401 




000 


4152.759 


Zr 


00 


4159.562 




00 


4152.927 


Cr, La 





4159.640 




00 


4153.071 




00 N 


4159.805 


Ti 





4153.222 


Cr 


00 


4160.025 




oNd? 


4153.283 




000 


4160.256 







4153.404 


C? 


0000 


4160.408 




00 


4153.542 


Fe 


I 


4160.530 




a 


4153.652 


C? 


00 


4160.722 







4153.776 


Co 





4160.942 







4153.971 


Cr 


I 


4161.089 




00 N 


4154.071 


Fe 


4 


4161.239 




2 


4154.265 




2 


4161.369 


Zr- 


2 


4154364 




000 


4161.471 




000 


4154.448 







4161.571 


Cr 


00 


4154.539 




00 


4161.682 




4 


4154.667 


Fe 


4 


4161.834 




0000 


4154.824 


C? 


00 


4161.961 


Sr 


I 


4154.976 


Fe 


4 


4162. no 




000 N 


4155.126 




000 


4162.281 




00 N 


4155.213 




00 


4162.454 




00 N 


4155.359 




00 


4162.623 




iN 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4162.S25 


. 


iN 


4169.499 




00 


4163.068 




00 


4169.628 




00 


4163.144 




000 


4169.775 




I N d? 


4103.281 




000 N d? 


4169.926 




2 


4163.449 




00 


4170.009 


Cr 


00 


4163.516 




000 


4170.149 




00 


4163.642 




od 


4170.304 




00 


4163.818 


Ti, Cr- 


4 


4170.372 


Cr 


00 


4163.959 




000 


4170.506 




00 


4164.069 




00 


4170.646 




00 


4164.180 




00 


4170.797 




00 


4164.313 




000 


4170.900 




000 


4164.423 







4171.068 


Fe 


4 


4164.493 







4171.213 




4 


4164.673 




00 


4171-433 




000 N 


4164.804 







4171-597 


• 


00 


4164.945 







4171.720 




00 


4165.12I 




000 


4171.854' 


Cr,La,Mn,Ni,Fe 


2 


4165.277 







4172.066 


Ti, Fe 


2 


4165.328 




00 


4172. 211 


Al? 


I 


4165.550 


Fe 


3d? 


4172.296 


Fe 


2 


4165.676 


Cr 


00 


4172.447 




000 


4165.759 


Ce,- 


2 


4172.509 




00 


4165.951 




00 


4172.641 







4166.161 


Ba 





4172.748 




00 


4166.262 




00 


4172.803 




2 


4166.356 




00 


4172.923 


Fe 


4 


4166.458 







4173-045 




000 


4166.51 1 




000 


4173-136 




I 


4166.691 




000 


4173-309 




00 Nd? 


4166.823 




00 Nd? 


4173.480 


Fe 


2 


4167.013 




00 Nd? 


4173.624 




3 


4167.126 


Ce 





4173.710 




3 


4167.197 




000 


4173.841 




00 


4167.332 




000 


4173-950 




00 


4167.438 




8 


4174.095 


Fe 


3 


4167.560 




00 


4174-240 







4167.737 




I Nd? 


4174-343 




000 


4167.884 


C 


iN 


4174.479 




00 


4168.025 




2 


4174.568 







4168.133 


Ni 


2 


4174.647 




000 


4168.279 




0000 


4174.807 




00 N 


4168.336 




000 


4174-973 


Cr 





4168.446 




0000 


4X75-082 


Fe 


4 


4168.634 




00 N 


4175.292 




iN 


4168.784 




2 


4175-383 




000 


4168.957 




00 


4175.496 


Cr 


00 


4169.IIO 




2 


4175-625 




00 


4169.253 




00 


4175.806 


Fe 


5 


4169.41 1 




00 


4175-941 




000 



* Probably due to some common impurity of unknown origin. Is it Al? or Si? 
- Gallium line is also in this region, but I have no specimen of Gallium with which 
to determine its exact position. The Fe line is strong enough alone to account for it 
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Intensity 






Intensit^T"^^ 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Characte -^^ 


4176.074 




I 


4183.OII 




00 • — 


4176.222 




000 


4183.169 




I 


4176.427 




00 N 


4183.348 




00 


4176.569 




00 N 


4183.480 


Zr 


iN 


4176.739 


Fe-Mn 


5 


4183.619 




2N 


4177.034 







4183.787 




ooN 


4177.153 




00 


4183.964 




00 d? ^ 


4177.243 







4184.158 




4 


4177.356 




000 


4184.472 




2 


4177.495 


Nd 





4184.641 




_^ 


4I77.5«2 




000 


4184.794 




000 N ^S 


4177.698 


Fe 


3 


4185.058 s 


Fe, Cr 


4 


4177.772 




3 


4185.155 




000 


4I77.«64 




I 


4185.310 




ooN 


4178.012 




iN 


4185.523 




ooN 


4178.160 




00 


4185.705 




ooN 


4178.223 




2 


4185.807 




00 


4178.402 




00 N 


4185.939 




oNd?-^ 


4178.547 







4186.130 




00 N 


4178.644 




00 


4186.280 


Ti 


I 


4178.790 




00 


4186.496 


Cr 


oN 


4178.884 




000 


4186.622 


C? 


000 


4179.025 




3 


4186.778 


Ce-Zr 


2X 


4179.106 




0000 


4186.955 


C? 


0000 


4179.218 




00 


4187.204 


Fe 


6 


4179.359 




00 


4187.409 


La, C 


00 


4179.408 


Cr, Co 





4187.496 


C 


00 


4179.542 


V,- 


3d? 


4187.615 




000 


4179.743 




00 


4187.747 


Fe 


2 


4179.837 




00 


4187.878 


Zr 





4179.978 


Zr 





4187.943 


Fe 


5 


4180.159 




000 


4188.019 




3 


4180.206 


C? 


00 


4188.255 


C 


ooN 


4180.314 


C? 


000 


4188.479 




00 Nd? 


4180.405 


C? 


00 


4188.608 




000 


4180.563 




I 


4188.741 


C 


0000 


4180.732 




00 


4188.894 




4 


4180.839 




000 


4189.138 


c,. 


I 


4180.970 


C 


2N 


4189.264 




I 


4181.065 


Ti 


000 N 


4189.490 




000 N 


4181.243 




00 


4189.723 


c,. 


2 


4181.353 







4189.983 


V 


oNd? 


4181.515 




00 N 


4190.147 


Mn 


oN 


4181.708 




I 


4190.287 


Cr 


oN 


4181.919 


Fe 


5 


4190.397 


C 





4182.136 


• 


2 


4190.552 




00 


4182.376 




00 d? 


4190.687 




GO 


4182.548 


Fe 


3 


4190.874 


C, Co 


iNd? 


4182.755 




00 


4191.055 




00 Nd? 


4182.922 




2 


4191.240 




GON 
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Intensity 






Intensity 


i£th 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 






000 


4198.221 


Fe 


2 




C, Cr 





4198.295 









Fe 


6 


4198.402 




4 




Fe 


3 i 


4198.494 


Fe 


4 




c . 


00 


4198.584 




00 




Cr 





4198.680 




00 




La? 


00 


4198.800 


Fe 


3 




La? 


00 


4 1 984^90 




000 




C 


00 N 


4199-019 


Cr 


000 N 






2N 


4199.267 s 


Zr-Fe 


5 






00 N 


4199.434 




00 




C 


00 Nd? 


4199.535 




00 






00 Nd? 


4199.682 




0000 N 






00 j 


4199.831 




00 




C 


00 


4199.901 




000 




C 


00 


4200.045 




iN 






00 


4200.148 


Fe 


2 




Cr 





4200.261 


Cr 


00 




C 





4200.451 




000 




C 


00 


4200.611 


Ni 


I 






000 N d? 


4200.761 




I 




C 


00 


4200.858 









C 


00 


4200.946 


Ti 


t 









4201.089 


Fe 


3 




C 


00 


4201.227 




00 




c,- 


I 


4201.402 




00 




Cr 


I ' 


4201.486 




00 




C 


od? 


4201.585 


Zr 


0000 






000 


4201.733 




00 




Fe 


5 


4201.869 


Fe, Ni-Mn 


I 




C 


00 


4202.198 s 


Fe 


8 






I 


4202.514 




Nd? 




Fe-C 


2 


4202.668 




00 


1 


00 N 


4202.750 




00 




C 


oN 


4202.919 




2 




Fe 


4 


4203.100 




oN 




C 


00 


4203.287 




iN 


' 


C 


00 


4203.464 




00 N 


1 


La 


2 


4203.620 


Ti 


00 N 




Fe 


I 


4203.730 


Cr 


2 


1 


C 


00 


4203.851 




0000 




C 


00 


4203.935 


Ti 


00 


t 


C 


000 

1 


4204.101 


Fe 


3 


S 


C 


2 


4204.163 


La 


4 


1 


Cr 





4204.359 


Cr 





1 




00 


4204.499 




00 


1 




000 


4204.622 


Cr 





1 




00 


4204.761 




00 






00 


4204.884 




I . 


1 
» 




0000 


4204.916 




2 
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Wave-length 



Substance 



4205.054 
4205.186 
4205.239 
4205.421 

4205.545 
4205.702 

4205.894 

4206.059 

4206.127 

4206.289 

4206.461 

4206.583 

4206.735 

4206.862 

4207.059 

4207.109 

4207.291 

4207.410 

4207.566 

4207.788 

4207.982 

4208.110 

4208.266 

4208.333 
4208.415 

4208.514 
4208.609 
4208.766 
4208.941 
4209.015 
4209.144 

4209.347 
4209.521 

4209.660 

4209.762 

4209.914 
4209.985 

4210.224 

4210.494 
4210.561 
4210.662 
4210.783 
4210.860 
4211.127 
4211.350 
421I.512 
4211.675 

4211.795 
4211.899 

4212.048 



Fe 



Fe 
Cr 

Fe 

Fe 



Cr 

Fe 

C 
Zr 



Cr 
C 

Cr 
V 
C 
Fe 



C 
C 



C-Cr 



Mn, C 
Zr- 



Intensity 

and 
Character 



000 

I 

I 

000 

iN 

2 

oooN 

00 

000 

000 N 


00 
I 

3 
00 

0000 

3 
000 

1 N 

00 Nd? 



0000 

00 

000 

00 

o 

00 

3 
00 

00 

I 

00 Nd? 

o 

o 



o 

I 

00 Nd? 

4 

3 
0000 

00 

000 

3N 

00 N 

oN 

00 

000 



2 



Wave-length 



42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 
42 

42 
42 

42 
42 
42 
42 
42 
42 

42 
42 
42 
42 
42 
42 
42 
42 
42 



2.200 

2.393 
2.564 

2.801 

3-010 

3.135 

3.323 

3.434 

3.579 

3.679 
3.812 

3.991 
4.070 

4.198 
4.295 
4.406 
4.527 
4.634 
4.787 

4.994 

5.075 
5.221 

5.337 
5.459 
5.581 s 
5.703 s 

5.924 
5-971 

6.136 s 

6.351 
6.516 

6.760 

6.966 

7.061 
7.220 

7.365 
7.420 

7.720 

7.917 

8.038 

8.214 

8.384 

8.558 

8.726 
8.885 

9.081 

9.177 
9.358 
9.516 
9.580 



Substance 



Cr? 
C 

C, Cr 
C? 

C 
Fe 

Zr-C 



C 

C 

C 
C 
Fe 

Sr 



C 

Fe 

Cr 



La, Fe-Cr 



Zr 



Fe 



Intensity 

and 
Character 



00 N 

ooNdt 

00 

3N 
00 

00 N 
oN 
000 
00 
000 

3 





00 

000 

00 

00 

00 

00 

00 

00 

o 

00 

00 

2 

5d? 

00 

000 

I 

3d? 

o 

1 N 
000 
000 
00 

I 

I 

5d? 

000 

000 

00 

I 

iNd 

000 

3N 

000 N 

000 N 

I 

4 
3 
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NVa-v^ - length 



^220-064 

1220.330 
♦220.509 

4220. e>43 

4220.738 

422o.»i3 

4220. Q67 

422 1 ,179 

422 1-3^2 

422 1 .468 
4221.633 

^^21.737 
4221.853 

422, .Q75 
4222.183 

4222. :582 s 

4222.611 

4222.768 

4222. JJ90 

4223.061 

4223.256 

4223.396 
4223.509 

4223.643 

4223.738 
4223.^91 

4224.060 
4224.138 

^224.337 
4224.463 

4224.619 

4224.673 

'^224. 792 

4225-020 

4225.206 

4225.378 
4225.490 
4225.619 

4225,874 ■ 

4225.970 

422e>,„6 

422^.239 

422^.381 

422e>,5io 

422^.584 

422e>.724 
422e>.904sg 



Substance 



Fe 

Mn 



Cr 



Fe 
Cr 



Fe 



Cr-Fe 
Ti 



Fe 



Fe 



Fe 

St? 

Ca 



Intensity 

and 
Character 



000 

00 

00 

I 

00 

3 
0000 

000 

00 

00 

000 

00 

00 

IN 



00 
000 
000 

5 

00 N d? 

o 

o 

00 N 

iN 

o 

00 

I 

I 

o 

00 
000 

4 
o 

o 

3 
00 

2N 
000 

o 

000 

3 
I 

000 

2 

000 

^000 

o 

2 

\ 20 d? 



Wave-length 



4227.129 
4227.316 
4227.474 
4227.606 
4227.822 
4227.918 
4228.103 
4228.265 
4228.475 
4228.716 
4228.879 
4229.032 
4229.206 
4229.419 
4229.566 
4229.677 
4229.926 
4230.075 
4230.267 

4230.413 
4230.560 

4230.638 

4230.734 
4230.861 

4230.985 

4231.183 

4231.360 

4231.573 
4231.767 
4231.846 
4231.997 
4232. Ill 
4232.201 

4232.353 
4232.544 

4232.618 

42*32.765 
4232.887 

4233.013 
4233.086 

4233.328 

4233.404 
4233.564 
4233.772 
4234.171 

4234.385 
4234.565 
4234.707 

4234.895 
4235.054 



Substance 



Fe 
Ti 
Zr 



Fe 
Fc 



Cr 



Ni 
Zr 
Nb? 



V 
Fe 

-V 
Mn-Fe 



Fe 
Co, V 



Zr 



Intensity 

and 
Character 



iNd? 
00 N 

,1 N 

4 
00 

o 

iN 

000 

00 N 

000 

I 

000 

00 N 
000 
o 

2 

3 

1 N 

00 N 
00 Nd? 
000 
o 
o 

000 
00 
4N 
000 N 
oooNd? 
I 
I 

0000 
I 

000 N 
00 N 
00 
00 
00 
2 

000 
iN 

4 
00 

000 N 

6 

oN 

oN 
00 
oN 
000 N 
000 N 
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Intensity 




■ 


Intensi 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Charac 


4235.155 




0000 


4242.167 




000 


4235.298 


Mn 


2 


4242.322 







4235.450 


Mn 


3 


4242.443 







4235.679 




000 


4242.535 




2 


4235.796 




00 


4242.615 




2 


4235.894 







4242.766 




2 


4235.994 







4242.897 


Fe 


2 


4236.112 


Fe 


8 


4243.060 




oooc 


4236.279 




I 


4243.181 




000c 


4236.429 


Ni 


I 


4243.364 




I d? 


4236.540 




00 


4243.518 




I 


4236.714 




00 N 


4243.608 


Fe 


3 


4236.801 




00 


4243.714 




I 


4236.966 




Id 


4243.981 




2 


4237.119 







4244.153 




00 


4237.240 




I 


4244.245 




00 


4237.339 


Fe 


3 


4244.406 







4237.412 




I 


4244.500 




00 


4237.655 




000 N 


4244.568 




00 


4237.836 







4244.717 


• 


oooc 


4237.946 




000 


4244.888 




00 


4238.050 




00 


4244.971 




00 


4238.188 


Fe 


3 


4245.104 




oooc 


4238.398 




00 


4245.243 




oN 


423«.555 


La 


iNt? 


4245.422 


Fe 


4 


4238.778 




00 N 


4245.520 




2 


4238.918 







4245.671 




oooc 


4238.970 


Fe 


5 


4245.772 




oooc 


4239.107 


Cr 


00 


4245.969 




oooc 


4239.203 




0000 


4246.071 




00 


4239.304 




000 


4246.180 







4239.525 




2 


4246.251 


Fe 


2 


4239.642 




00 


4246.415 




00 ^ 


4239.759 


Zr 


00 


4246.577 




ON 


4239.890 


Mn 


3 


4246.729 




000 


4240.014 


Fe 


3 


4246.996 


Y? 


5 


4240.115 




I 


4247.279 




00 > 


4240.246 




000 


4247.464 




I 


4240.359 


Zr 


oN 


4247.591 


Fe 


4 


4240.540 


Fe 


2 


4247.726 







4240.622 




I 


4247.886 







4240.763 




000 


4248.057 




000 


4240.872 


Cr 


I 


4248.215 




ON 


4240.959 




000 


4248.384 


Fe 


2 


4241.127 




00 N d? 


4248.485 


Ti 


00 


4241.285 


Fe-Zr 


2 


4248.575 




I 


4241.485 




00 N 


4248.696 







4241.682 




00 N 


4248.882 




2N 


4241.866 




00 N 


4249.102 


• 


2N 


4242.002 




000 


4249.272 


Ti 


00 
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Intensity 






■ Intensity 


Wa^re-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4249.416 




000 


4258.201 


Zr 





4249.507 




00 


4258.219 




I N 


4249.^48 




IN 


4258.477 


Fe 


2 


4249-7Q7 




2N 


4258.639 




oN 


4249-Q59 




000 N 


4258.774 


Fe 


2 


4250.205 




000 


4258.885 




I N 


4250.287 s 


Fe 


8 


4259.113 


Fe 


2 


425o.e>29 




00 


4259.249 







4250.863 







4259.305 







4250.945) 
4251.071^ 


Fe 


8 


4259.460 




I Nd? 




I 


4259.664 




000 N 


4251.491 




od? 


4259.917 




ON 


425i.e>62 




000 


4260.151 


Fe 


2 


4251.783 


Ti 


00 


4260.282 


Fe 


3d? 


4251.905 


Ti 


00 


4260.494^ 




N 


4252.043 




000 


4260.640 \ S 


Fe 


10 


4252.218 




00 Nd? 


4260.768 J 




oN 


4252.388 




00 


4260.888 




I 


4252.468 


Co 





4260.991 


Ti 





4252.618 




00 N 


4261.162 




000 N 


4252.785 




oN 


4261.376 


, 


2 


4252.917 




iN 


4261.496 


Cr, Mn 





4253.157 




I 


4261.679 


-Cr 


2 


4253.363 




I 


4261.748 


Ti 


00 


4253.522 




00 


4261.891 




2 


4253.696 




00 


4262.086 




I 


4253.888 







4262.142 




I 


4254.063 




I 


4262.287 


Cr 


00 


4254.236 




000 


4262.498 


Cr 





4254.505 s 


Cr 


8 


4262.733 




00 


4254.821 




000 N 


4262.864 







4255.002 




00 


4263.126 




000 


4255.134 


Fe 


2d? 


4263.290 


Ti, Cr 


2 


4255.406 




I 


4263,419 







4255.659 


Fe, Cr 


I 


4263.581 




00 N 


4255.791 




iN 


4263.760 


La 


od? 


4255.993 


Fe 


2N 


4263.996 




300 N 


4256.177 




00 


4264.128 




I 


4256.287 


Ti 





4264.370 


Fe 


3 


4256.366 




I 


4264.431 




00 


4256.469 




00 


4264.615 




c 


4256.575 


Zr 


00 


4264.73^ 




00 


4256.760 







4264.895 


Fe 


2 


4256.966 







4265.083 




00 


4257.294 




00 N 


4265.238 




000 


P-517 




00 


4265.418 


Fe 


2 


4257.661 




000 


4265.584 




00 


4257.815 


Mn 


2 


4265.696 







f,^E-^77 




000 


4265.832 


Ti 





4258.079 




0000 


4266.081 


Mn 


2 
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Intensity 






Intensity 


Wave •length 


Substance 


and 
Character 


Wave -length 


Substance 


and 
Character 


4266.233 




000 


4272.114 




IN 


4266.374 


Ti 


00 


4272.299 




000 N 


4266.586 




00 N 


4272.458 




oN 


4266.778 







4272.590 




00 


4266.894 


Cr 





4272.701 


Ti- 


I 


4267.122 


Fe 


3 


4272.869 




000 


4267.291 




000 N 


4273.049 




I d? 


4267.439 




000 


4273.274 




00 N 


4267.543 




2N 


4273.482 


Fe 


3N 


4267.741 




00 


4273-643 


Zr 


2N 


4267.900 ^ 




I 


4273.835 




00 


(4267.950) >s 






4273.946 







4267.985 J 


Fe 


3 


4274.045 


Fe? 


I 


4268.138 


Zr 





4274.096 




I 


4268.266 




I N 


4274.348 




2N 


4268.449 




000 N 


4274.542 




00 N 


4268.606 




000 N 


4274.746 


Ti 


2 


4268.783 







4274.958 S 


Cr 


7d? 


4268.915 


Fe 


2 


4275.115 







4269.088 




00 N 


4275.262 




GO 


4269.202 




00 N 


4275.413 




oN 


4269.339 




000 


4275.541 




oN 


4269.446 







4275.667 




0000 


4269.625 


La 





4275.713 







4269.746 




00 


4275.814 







4269.898 




2 


4275.866 







4270.016 




2 N 


4276.050 




000 N 


4270.120 




00 


4276.150 




GON 


4270.329 


Ti- 


iN 


4276.259 







4270.485 




00 


4276.428 







4270.649 




00 N 


4276.587 


Ti 


G 


4270.880 




00 N 


4276.685 




000 


4271. 112 




0000 N 


4276.836 


-Zr 


2 


4271.212 




oN 


4276.079 




000 


4271.325 


Fe 


6 


4277.147 


V- 


I N 


427i.53« 







4277.384 




I N 


4271.618 




00 


4277.544 


Zr 





4271.715 




00 


4277.692 




2d? 


4271.790 




oNd? 


4277.835 




00 


4271.934 s 


Fe 


15 


4277.968 




0000 
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^^•"ve -length 



4278.0^ 
4278.133 

4278.308 
4278.390 
4278.595 
427S.^o^ 

4|S*'-374 

"^^ 8 0.698 
^^80.789 
** ^80.938 
^^81.113 

^^81.257 
^^81.410 

-4281.6*48 

4281.752 

4281.903 

4282.127 

4282.370 

4282.565 

4282.732 

4282.860 

4282.952 

4283.169 s 

4283.414 

4283.565 

4283.705 

4283.905 

4284.057 

4284.223 

4284.382 

4284.565 

4284.689 

4284.838 

4284.990 

4285.164 

4285.357 

4285.525 



Substance 



Fe-Ti 



Ti- 



Cr 



Mn 
Ti 



Fe 

Ti 

Ca 
Ba? 



Mn, V 

Ni 
Ti- 



Intensity 

and 
Character 



0000 
0000 


3 

00 N 
0000 
00 

1 N 
I N 
000 N 
000 N 
2 

2Nd? 
I 

I 

I 

000 

I 

000 





I 

I 

2 

000 

o 

000 

00 

000 N d? 

2N 
00 

5 

000 

o 



4 
00 N 

00 
000 
000 
000 N 


2Nd? 

o 

00 

I 
I 

2 
00 

I 



Wave -length 



Substance 



4285.605 
4285.692 
4285.834 
4285.966 
4286.092 
4286.168 
4286.244 
4286.350 
4286.478 
4286.627 
4286.741 
4286.893 
4287.034 

4287.159 
4287.205 

4287.394 
4287.566 

4287.736 

4287.873 
4288.038 

4288.149 

4288.310 

4288.423 

4288.562 

4288.721 

4288.888 

4289.115 

4289.237 

4289.365 

4289.525 S 

4289.695 

4289.885 s 

4290.080 

4290.213 

4290.377 
4290.542 

4290.728 
4290.864 

4291.035 

4291. 114 

4291.174 

4291.276 

4291.375 

4291.630 

4291.776 

4291.896 
4291.998 

4292.135 

4292.208 
4292.290 



Fe 



Ti- 



La 
Ti 



Ti 

Ni 
Ti 



Ti 
Ca 

Cr 

Ti 

Ti 
Fe 



Ti 
Ti 
Fe 

Cr, V 



Intensity 

and 
Character 



3 
I 

000 

I 

00 

2 

o 
I 

000 

3N 

00 
000 

I 

2 



00 Nd? 

I 

00 

000 

2 

I 

I 

0000 

00 Nd? 

0000 

00 N 

I 

2 

0000 

4 
000 

5 
I 

00 

2 

I 

000 

000 

I 

3 
00 N 

2 

I 

2 

000 N 

00 N 

00 N 

o 

I 

2 



46 



TABLE OF SOLAR SPECTRUM WAVELENGTHS 







Intensity 






Intensity 


Wave- length 


Sttbttance 


and 
Character 


Wave-length 


SubstancDe 


and 

Charactei 


4292.450 




2 


4299.846 




00 


4292.616 




0000 


4299.989 




iN 


4292.739 




000 


4300.135 







4292.827 




0000 


4300.211 


Ti 


3 


4292.940 




0000 


4300.376 


Mn 





4293.035 




0000 


4300.478 




iN 


4293.192 \ 
4293.273 ) 




2 


4300.732 


Ti 


2 




3 


4300.895 







4293.486 




000 N 


4300.987 




I 


4293.714 


Cr 


00 


4301.158 


Ti 


2 


4293.817 




000 


4301.262 




4 


4293.957 







4301.332 




I 


4294.077 




000 


4301.442 







4294.204 


Ti 


2 


4301.658 




oN 


4294.301 


Fe 


5 


4301.902 




oNd? 


4294.531 




00 


4302.085 


Ti 


2 


4294.781 


W 


00 Nd? 


4302.238 




00 


4294.936 


Zr 


2 


4302.353 


Fe 


2 


4295.015 




0000 


4302.460 




2 


4295.194 




3d? 


4302.692 S 


Ca 


4 


4295.383 




3Nd? 


4302.913 




2 N 


4295.578 




000 


4303.072 




I N 


4295.747 




000 


4303.247 







4295.914 


Cr,Ti 


2 


4303.337 




2 


4296.044 


Ni 


I 


4303.584 




I N 


4296.235 


La 


oN 


4303.754 




I 


4296.375 




oN 


4303.880 







4296.548 




000 N 


: 4303.992 




2 


4296.735 




3 


4304.098 




4 


4296.840 


Zr? 


I 


4304.300 




00 


4296.933 




ON 


4304.415 




I 


4297.110 




2 


4304.552 ■ 




I 


4297.202 


Cr 


I 


4304.729 




2 


4297.369 




2 


4304.882 


Zr 





4297.448 




2 


4305.013 




N 


4297.684 




iN 


4305.266 




I 


4297.908 


Cr. V 





4305.377 







4298.136 


Ti 


I 


4305.479 




I 


4298.195 


Fc 


2 


4305.614 


Fe, Sr, Ti, Cr 


3 


4298.355 




I 


4305.772 




000 


4298.531 




000 


4305.871 




2 


4298.675 


Ni 


00 


4306.006 




I 


4298.828 


Ti 


2 


4306.078 S 


Ti 


4 


4208.967 




2 


; 4306.305 




2 N 


4299.149 s 


Ca 


3 


1 4306.521 




00 N 


4299.296 




I 


43Q6.758 







4299.410 


Ti, Fe 


4 


4306.858 




2 


4299.524 







4307.017 




2 


4299.641 







4307.215 




000 Nd 


4299.803 


Ti 


2 


1 4307.342 




000 
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Intensity 






Intel 


Wave-length 


Substance 


and 


Wave-length 


Substance 


an 






Character 


4330.063 




Char 


4322.862 




00 N 




00 


4322.992 




00 N 


4330.189 


V 


Ol^ 


4323.167 




I 


4330.405 




I 


4323.222 







4330.566 







4323.386 




2Nd? 


4330.609 







4323-531 







4330.743 




00c 


4323.670 




I 


4330.866 * 


Ti, Ni 


2 


4323.772 







4330.984 




00 


4323.872 




0000 


4331. 1 19 




I 


4324.007 




3 


4331.229 




00 


4324.138 




I 


4331.402 




00c 


4324.246 


Zr 





4331.614 




0> 


4324.340 







4331.81I 


Ni 


2 


4324.572 




2N 


4331.944 




00 


4324.775 




00 


4332.172 




00 


4324.886 




00 


4332.339 




00 


4324.977 







4332.620 




00 


4325.152 


Sc 


4 


4332.745 




of 


4325.306 


Ti, Cr 


I 


4332.988 


V 





4325.516 


Ni, Zr 


I 


4333.082 







4325.648 




000 


4333.212 




00 


4325.777 




I 


4333.367 




I 


4325.939 s 


Fe 


8 


4333.525 




00 


4326.119 




I 


4333.588 




00 


4326.213 







4333.758 




00( 


4326.383 




0000 


4333.925 


La 


I> 


4326.520 


Ti 





4334.063 




00 


4326.641 




000 N 


4334.174 




00 


4326.779 




000 N 


4334.228 




00 


4326.923 


Fe 


2 


4334.354 




00 


4327.082 




oNd? 


4334.407 




00 


4327.274 


Fe 


3 


4334.600 




00( 


4327.319 




00 

1 


4334.833 







4327.479 




000 N 


4334.965 







4327.616 




000 N d? 


4335.102 


La 





4327.961 




00 


4335.248 




00 


4328.080 


Fe 


2 


4335.434 




I J 


4328.202 




00 N 


4335.611 




00 


4328.365 




000 


4335.762 




00 


4328.446 




000 


4335.944 




00 


4328.598 




000 


4336.076 




00 


4328.772 




oN 


4336.147 




00< 


4329.007 




00 


4336.295 




00< 


4329.089 




000 


4336.433 




00 


4329.213 




00 


4336.602 




00( 


4329.306 




0000 


4336.774 




00] 


4329.448 




oN 


4336.051 




00 


4329.559 




oN 


4337.034 




00 


4329.712 




00 


4337-216 


Fc 


5 


4329.853 




00 


4337-414 








' This is a weak, hazy Ni line. It is faintly present in a specimen of me 
iron. The Ni line is on the red edge of the solar line and the Ti line is neare 
center. 
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Intensity 




• 


Intensity 


^W«v«- length 


Subftanoe 


and 
Character 


Wave-length 


Substance 


and 
Character 


4337.569 


Mn 


GO 


4345.506 




0000 


4337.725 


Cr 


3 


4345.593 




0000 


4337 945 


Sr? 


00 


4345.767 




ooN 


4338.084 


Ti 


4 


4345.933 


; 


00 


4338.245 




000 


4346.068 




oN 


4338.292 




00 


4346.278 




00 


4338.430 


Fc 


I 


4346.454 




I 


4338.616 




od? 


4346.580 




00 


4338.779 




00 


4346.725 


Fe 


2 


4338.854 







4346.835 




00 


4338.993 




oN 


4346.987 


Cr 


I 


4339.170 




000 


4347.066 




0000 


4339.294 







4347.199 




000 


4339.416 


Fc 





4347.266 




000 


4339.617 


Cr 


4 


4347.403 


Fe 


I 


4339.882 


Qt 


3 


4347.532 




00 N 


4340.070 




000 


4347-705 




iN 


4340.192 




000 


4347.845 




000 


4340.297 


Cr 





4348.003 


Fe 


2 


4340.634 Hy 


H 


20 N 


4348.130 




iN 


4341.007 




00 Nd? 


4348.266 




000 


4341.167 


V 





4348.349 




00 


4341.286 


Zr 


0000 


4348-497 




iN 


4341.410 




00 


4348.651 




00 N 


4341.530 


Ti? 


2 


4348.800 




00 N 


4341.723 




00 


4348.933 




ooN 


4341.880 







4349.107 


Fe 


2 


4341.9^1 







4349.330 




000 N 


4342.087 







4349.53« 




000 


4342.219 




000 


4349-967 




00 


4342.350 







4350.119 




00 Nd? 


4342.482 




00 


4350.319 







4342.750 




000 N 


4350.413 







4343.004 




000 N 


4350.550 


Ba? 


00 N 


4343.150 




00 N 


4350.747 


Fe 


oN 


4343-372 ) 
4343.431 \ ^ 


Cr 


2 


4350.921 




0000 


Fe 


2 


4351.000 


Ti 


I 


4343-577 




00 N 


4351.216 


Cr 


3 


4343-662 




oN 


435i.33« 




00 


4343-861 


Fe 


2 


4351.464 




00 


4344015 




0000 


4351-551 




00 


4344.130 




I N 


4351-7" 


Fe 


2 


4344.306 




00 N 


4351.871 




0000 


4344.451 


Ti- 


2 


4351.930 


Cr 


5 


4344670 


er 


4 


4352.083 


Mg 


5Nd? 


4344.830 




000 


4352.235 




oN 


4344.906 




00 


4352.425 




oN 


4345.052 







4352.559 




00 N 


4345.246 


• 


00 


4352.718 




oN 


4345.399 




0000 


4352.908 s 


Fe 


4 
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Intensity 






Int 


Wave-length 


Substance 


and 


Wave-length 


Substance 








Character 






Cha 


4353-044 


V 





4360.451 




I 


4353.214 




000 N 


4360.644 


Ti 


I 


4353-337 




00 N 


4360.796 




OC 


4353.596 




00 N 


4360.958 


Fe, Zr 


I 


4353.678 




00 N 


4361.091 




OC 


4353.813 




00 N 


4361.219 




0< 


4353.985 




00 


4361.405 




0< 


4354.110 







4361.474 




0< 


4354.228 




00 


4361.676 




OC 


4354.426 




oN d? 


4361.828 




OC 


4354.597 




00 


4361.955 


Sr? 


OC 


4354.674 




00 


4362.02 1 




OC 


4354.776 




I 


4362.198 




OC 


4354.927 


Fe? 


oN 


4362.262 







4355.112 




00 N 


4362.387 




OC 


4355.257 


Ca? 


2 


4362.542 




OC 


4355.509 







4362.690 




I 


4355.578 




00 


4362.909 







4355.746 




00 


4363.113 




OC 


4355.867 







4363.267 


Cr 


I 


4356.058 







4363.457 







4356.163 


Ni 





4363.629 




•0 


4356.299 




00 


4363.766 







4356.414 




000 


4363.979 




OC 


4356.528 







4364.136 




OC 


4356.766 







4364.198 




I 


4356.901 




00 


4364.349 




I 


4357.071 







4364.490 




CK 


4357.223 




000 


4364.662 




OC 


4357.312 




00 N 


4364.827 


Ce 


OC 


4357.457 




00 


4365.031 




OC 


4357.677 




oNd? 


4365.168 




OC 


4357.865 




000 


4365-451 




OC 


4358.033 







4365-694 







4358.178 




00 


4365.885 




OC 


4358.328 







4366.061 


Fe 


2 


4358.521 




00 


4366.246 




OC 


4358.670 


Fe 


2 


4366.362 




CK 


4358.879 


Y-Zr 





4366.572 




OC 


4358.985 




00 


4366.660 


Zr- 


I 


4359.084 




00 


4366.838 




I 


4359.236 




000 


4367.068 




OC 


4350.358 




00 


4367.222 




OC 


4359.500 




00 


4367.354 




OC 


4359.654 


Ni . 





4367.405 




OC 


4359.784 s 


Cr 


3 


4367.637 




OC 


4359.907 


Zr 





4367-740 


Fe 


5 


4360.067 




00 


4367.830 


Ti 


2 


4360.150 




00 


4367.882 




OC 


4360.280 




0000 


4368.07 1 


Fe 


2 
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Vsivc- length 



368.224 
368. 2Q I 

368.462 
^368.629 
^368.801 
4369.052 

4369.254 
4369-428 
4369-568 
4369.708 

4369.873 

4369.941 S 

4370.025 
4370.189 

4370.453 

4370.583 
4370.743 
4370.815 

I37I.OIG 
1371.144 
371.22 1 

371.320 

571.442 
171.588 
71.748 

7'.^57 
72,1 ,5 

72.184 
72.3^0 
72.4Q8 
;72.65e, 

i? 2.7 4 7 
^72.8q^ 

373.O08 

37:^.148 
373.278 

^373.4 1 5 

^373.554 
4373.727 
4373.813 

4373.949 

4374.055 

4374.206 

4374.331 
4374..^84 

4374.628 

4374.775 
4374.981 

4375.103 



Substance 



Ni 
Ti 



Ti 
Fe 

Ni 



Zr 
Cr 



Fe? 
Cr 
Fe 
V 

Cr 

Sc. Fe? 

Zr 
V, Mn 



Intensity 

and 
Character 



00 

O 

O 

000 

O 

00 Nd? 

00 

00 

I 

00 Nd? 
o 

4 
00 

00 

o 

o 

00 

000 

00 

000 

I 

I 

00 

2 

oNd? 

000 

oN 

00 

00 

000 

od? 

00 

0000 

o 

o 

o 

000 

I 

00 N 

2 

0000 

o 

o 

000 

I 

I 

3 
00 N 

o 

2 



Wave-length 



4375.216 

4375.358 

4375-493 

4375.643 

4375.734 
4375.823 

4375940 
4376.107 s 

4376.381 
4376.572 
4376.727 

4376.942 
4377.113 
4377.254 
4377.388 

4377.533 
4377.706 

4377.948 
4378.149 
4378.419 

4378.677 
4378.902 

4379.071 
4379.232 
4379.396* 

4379.565 
4379.691 

4379.798 

4379.927 
4380.066 
4380.325 
4380.395 
4380.521 
4380.655 

4380.883 
4381.004 

4381.146 
4381.274 

4381.451 
4381.875 

4382.045 
4382.159 
4382.325 
4382.475 
4382.676 
4382.847 
4382.928 
4383.156 
4383.332 
4383.468 



Substance 



Cr 



Fe 



Fe, Cr 



Fe 



Zr 

Co 



Cr 



Mn 



Mn 
Fe 



Intensity 

and 
Character 



000 

oNd? 


00 

o 


0000 

6 

00 N 
oN 
oN 
I 

00 N 
00 N 
2 N 
od? 
o 
I 
00 N 

2Nd? 

oNd? 
00 N 
iN 
00 N 

4 
000 

00 

000 

o 

000 

2Nd? 

000 

00 

o 

2Nd? 

00 Nd? 

00 

o 

00 N 

00 

00 

00 

00 

00 N 

o 

o 

2 

oN 
^ooN 
000 N 



'The strongest Vanadium lines in the whole solar spectrum or in this part, \i not 
^^ whole, of the Vanadium spectrum. 
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TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 



Wave-length 



4383535 
4383.720 S 

4383-879 
4383.990 
4384.122 
4384.284 

4384.477 
4384.698 

4384.873 * 
4384.986 

4385.144 
4385.286 

4385.406 

4385.548 

4385.767 

4385.833 
4386.016 

4386.221 

4386.433 
4386.616 

4386.750 
4386.855 
4387.007 
4387.220 
4387.420 

4387.559 1 
4387.658 
4387.762 
4387.906 

4388.057 
4388.260 
4388.411 

4388.571 
4388.746 
4388.887 
4389.029 
4389.190 
4389.247 
4389.413 
4389.555 
4389.667 
4389.801 

♦389.930 
4390.034 

♦390.149 
♦390.273 

♦390.379 
4390.496 
4390.617 
4390.699 



Substance 



Fc 



Ni 
V 

Cr 

La 



Ti? 



Cr 



Fc, Co 
Mn 

Fc 



Fe 



Mn, Ni? 
V 
Ni 
Fc? 



Intensity 

and 
Character 



\ 



000 N 

15 
000 N 

oooN 

000 N 

oN 

I 

o 

3 

o 

2 

I 

I 

2 

00 

00 

00 N 

oN 

0000 Nd? 
o 

00 

ooN 

I 

1 N 
000 N 
o 

o 

o 

000 

2 

00 Nd? 

00 N 

3 
ooN 

o 

oN 

000 

00 

2 

000 

oN 

o 

o 

00 

2 

000 

00 

00 

I 
o 



Wave-length 



4390.790 
4390.932 
4391.002 
4391.123 
4391.192 
4391.306 
4391.462 
4391.642 
4391.824 
4391.924 

4392.034 
4392.235 
4392.470 

4392.591 
4392.752 

4392.947 
4393.085 

4393.196 
4393.442 
4393.686 

4393.858 

4393.974 

4394.093 
4394.225 

4394.342 

4394.463 
4394.782 

4394.943 
4395.020 

4395.201 

4395.413* 

4395.448 

4395.665 

4395.843 
4396.008 
4396.224 
4396.312 

4396.471 
4396.592 
4396.790 

4396.931 
4397.125 
4397.306 
4397.428 
4397.550 
4397.742 
4397.952 
4398.178 

4398.334 
4398.460 



I 



Substance 



Fc 
Ti 



Co 
Cr 
Co 
V? 



V? 



V? 
Ti 
Ti? 



Zr 

Ti 

V, Zr 



Ti 



Intensity 

and 
Character 



O 

ooN 

0000 

2 

I 

000 

00 

00 

o 

I 

o 

iN 

ooN 

oooN 

I 

00 N 

00 

o 

o 

iNd? 

o 

o 

o 

2 

00 

000 

000 

00 

00 

3 

2 

00 

o 

000 N 

I 

00 

00 

o 

00 

ooN 

000 

iN 

00 

00 

00 

000 N 

ooNd? 

I 

00 

o 



'The strongest Vanadium lines in the whole solar spectrum or in this part, if not 
the whole, of the Vanadium spectrum. 

'Very strong Vanadium lines. ^in Zircon but not in Zr. 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4398.651 




oN 


4406.997 




00 


4398.784 




00 


4407.155 




00 


4398.879 




00 


4407.297 




000 


4399.010 




00 


4407.432 




oN 


4399.230 




ooN 


4407.533 




00 N 


4399.379 




00 


4407.680 




000 


4399.451 


Ni 





4407.810 \ 
4407.871 ) 


V 


2 


4399.640 




00 


Fe 


4 


4399.776. 


Ni 





4408.022 




000 


4399.935 


Ti. Cr 


3 


4408.096 




00 


4400.149 




00 N 


4408.236 




000 


4400.343 


Zr 


oN d? 


4408.364 « 


V 


2 

• 


4400.555 


Sc 


3 


4408.582 


Fe 


3 


4400.738 


V 


I 


4408.683' 


V 


2 


4400.844 




000 


4408.818 




00 


4401.020 


Ni 


oN 


4408.956 




00 N 


4401.183 




iN 


4409.096 




00 N 


4401.241 




000 


4409.288 


Fe? 


I 


4401.456 


Fe 


2 


4409.408 







4401.613 


Fc 


I 


4409.525 




00 N 


4401.709 


Ni 


2 


4409.683 




I 


4401.828 




000 


4409.853 




000 N 


4402.509 




ooN 


4410.015 




000 N 


4402.640 




00 N 


4410.168 




oN 


4402.843 




000 N 


4410.328 




00 N 


4403." I 




00 N 


4410.463 


Cr 


00 N 


4403.241 




00 


4410.683 


Ni 


2 


4403.347 • 




I 


4410.817 




000 


4403.532 


Cr, Zr 





4410.923 




0000 


4403.661 


Cr 


00 


44II.OI9 




00 


4403.815 




00 N 


44II.III 




000 


4403.990 




ooN 


4411.240 


Cr- 


I 


4404.131 







4411.385 




00 N 


4404.261 




00 


4411.748 




00 N 


4404.433 


Ti 


iN 


4411.882 




00 N 


4404.563 




00 


4412.043 


Mn 


000 


4404.706 






ooN 


4412.092 




I 


4404.757 




J 10 


00 N 


4412.297 


V 


00 


4404.927 s 


Fc 


1^00 


4412.415 


Cr 





4405.082 




4412.581 




00 N 


4405.191 




1 


4412.861 




00 N 


4405.472 




000 


4413.042 




ooN 


4405.576 




00 


4413.280 


Zr 


00 N 


4405.728 




00 N 


4413.560 




00 N 


4405.896 




oNd? 


4413.756 




I 


4406.201 




00 


4413.944 




000 


4406.319 







4414.OII 


Cr 





4406.456 




000 


4414.207 




000 


4406.662 




00 


4414.278 




00 


4406.810' 


V- 2 


4414.391 




00 



' Very strong Vanadium lines. 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LKNGTHS. V. 

By IIknry a. Rowland. 



Wave-length 


44 J 


[4.621 


44] 


14.714 


44 J 


[4.896 


44] 


[5.047 


441 


[5.199 


44] 


[5.293 s 


441 


[5.414 


44] 


[5.586 


44] 


[5.722 


44] 


15.945 


441 


[6.074 


441 


[6.224 


441 


[6.319 


441 


[6.517 


441 


[6.636 


441 


[6.81 1 


44 


16.985 


44] 


[7.163 


441 


17.275 


441 


17.450 


441 


17.577 


44] 


[7.740 


441 


[7.884 


44 


[8.044 


441 


[8.199 


441 


[8.366 


441 


[8.499 


441 


[8.590 


441 


t8.734 


441 


[8.944 


441 


[9.106 


441 


[9.265 


441 


[9.440 


441 


[9.675 


44] 


[9.768 


441 


19.944 


44: 


20.100 


442 


20.266 


44: 


20.447 


44i 


20.686 



Substance 



Zr 

Mn 

Fe 



Ti 
Co 

Ti- 



Ti- 



Mn 
V 



Zr 



Intensity 

and 
Character 



00 
00 
000 

2 

000 N 
8 

000 N 
000 

3 
00 N 

000 

00 

00 

00 N 



00 N 

2 

000 

00 N 

o 

00 

00 

3 
000 

00 N 

000 

I 

00 

00 d? 

00 N 

00 N 

ooN 

00 N 

00 

000 

00 N 

00 N 

00 N 

o 

00 







Int( 


Wave-length 


Substance 


a 
Cha 


4420.832 




00 


4421.090 




OG 


4421.290 




GO 


4421.495 




00 


4421.616 




00 


4421.733 


V 





1 4421.928 


Ti 


00 


4422.104 




I 


4422.226 







4422.461 




00 


4422.666 




0€ 


4422.741 


Fe,Y 


3 


4422.872 




oc 


4422.985 


Ti 





4423.134 







4423.298 


Fe 


I 


4423.430 


Cr 





4423.630 




oc 


4423.747 




oc 


4423.843 




oc 


4424.006 


Fe?- 


2 


4424.233 







4424.368 




oc 


4424.457 


Cr 





4424.531 




oc 


4424.748 







4424.975 




oc 


4425.321 




oc 


4425.608 S 


Ca 


4 


4425.827 




oc 


4425.931 




oc 


4426.121 




oc 


4426.201 


Ti 





4426.536 




oc 


4426.617 




oc 


4426.839 




oc 


4427.054 




oc 


4427.266 


Ti 


2 


4427.482 


Fe 


5 


4427.623 




oc 
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Wave- length 



Substance 



4427.760 

4427.875 

4428-083 

442S.256 

4428.438 

4428.711 

4428.873 

4429.077 

4429.366 

442 Q. 4 56 

442Q.664 

442Q.804 

4429.958 

4430.070 

4430.221 

4430.356 

4430-524 
4430.646 

4430.785 
4430.929 

4431.302 

4431.453 
4431.525 

4431.660 

4431.785 

4432.009 

4432.247 

4432.330 

4432.477 

4432.587 
4432.736 
4432.904 
4433.089 
4433.208 
4433.390 

4433.554 
4433.742 

4433.948 
4434.057 

4434.168 
4434.361 

4434.504 
4434-605 
4434.810 
4434.918 

4435-129 s 

4435.321 

4435.493 
4435.605 

4435.851 s 



La 
La 



V-Cr 



V 
La 
La 
Fe 



Fe 



Cr 
Fe 



Fe 

Fe 
Ti 



Ca 
Fe 



Ca 



Intensity 

and 
Character 



000 
0000 
00 N 
00 N 

00 N 

I d? 

00 
000 
00 
00 

000 N 
000 N 

00 

00 N 
00 N 
I 

00 
00 

o 

oN 

000 



000 

00 



00 

o 

0000 
000 

I 

00 N 
000 N 
00 N 

3 
00 

00 N 

I 

000 

oNd? 

000 N 

00 

o 

00 N 

000 

5 
2 

00 N 

00 N 

4 



Wave-lcnjfth 



4436.000 
4436.162 

4436.313 
4436.516 

4436.750 
4436.852 
4436.949 
4437.112 

4437.297 
4437.429 

4437.5«9 
4437.729 
4437.862 

4438.006 
4438.192 

4438-359 
4438.510 

4438.687 

4438.790 

4438.953 
4439.127 

4439.332 
,4439.521 
4439.649 
4439.806 
4439.911 
4440.054 
4440.231 
4440.342 
4440.515 
4440.635 
4440.787 
4440.989 
4441. 151 
4441-255 

4441-433 
4441.591 
4441.718 
4441.881 
4442.127 
4442.241 
4442.421 
4442.510 

4442.579 
4442.751 
4442.842 
4442.996 
4443.161 

4443.365 
4443.459 



Substance 



V 

Mn 



Fe-Ni 



Sr, Zr, Ti 
Fe 



Fe 

Fe 
Ti 
Zr- 



Fc 

Ti 



Fe 



Fe 
Zr 
Fe 



Intensity 

and 
Character 



0000 
000 N 

o 

2 

00 
00 
00 

2d? 

000 N 

000 N 

000 N 

o 

00 

o 

00 

00 Nd? 

I 

00 N 

00 

0000 

0000 

oNd? 

00 

0000 

o 

000 

I 

000 N 

00 Nd? 

00 

I 

00 N 

I 

o 

o 

00 

00 

00 

3Nd? 

00 N 

000 

000 

6 

000 

0000 

000 

I 

o 

3 
000 
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Intensity 






Intensit]^^^3r 


.Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 






4443-723 




000 N 


4452.903 




00 


4443.976 


Ti 


5 


4452.967 




00 


4444.133 




0000 


4453.171 


Mn 


I 


4444.243 




000 


4453.328 




00 


4444.3«S 







4453.486 


Ti 


2 


4444.566 


V-Ti 


00 


4453.692 




00 N 


4444.728 


Fe, Ti 


2 


4453.876 


Ti 


I 


4444.862 




00 


4454.004 




000 


4445.228 




000 N d? 


4454.164 




000 


4445479 




000 N 


4454.274 




000 


4445.641 


Fc 


I 


4454.387 




000 


4445.844 




00 Nd? 


4454.552 


Fc 


3 


4446.019 




000 N 


4454.700 




000 


4446.238 




0000 N 


4454.836 




00 


4446.409 




00 


4454.953 s 


Ca, Zr 


5 


4446.566 




00 


4455-193 


Mn 


I 


4446.704 




0000 


4455.342 




000 


4446.795 




000 


4455-485 


Mn, Ti 


2 


4447.008 


Fc 


2 


4455.615 




000 N 


4447.052 




0000 


4455.710 




oooN 


4447.190 




0000 


4455.815 




000 N 


4447.302 


Mn. Fc 


2 


4455.980 


Mn 


2 


4447.519 




ooNd?. 


4456.064 s 


Ca 


3 


4447.718 




000 N 


4456.225 




000 


4447.892 s 


Fe 


6 


4456.338 




000 


4447.952 




00 


4456.497 


Fe 


I 


4448.184 




000 N 


4456.625 




oooN 


4448.455 




000 N 


4456.794 s 


Ca 


2 


4448.607 




000 N 


4456.945 




000 


4449.1 1 1 




00 N 


4457.040 




000 


4449.313 


Ti 


2 


4457.207 


Mn 





4449.507 




00 


4457.330 




000 


4449.630 




00 


4457.435 




00 


4449.882 




00 


4457.600 


Ti. V, Zr 


2 


4450.093 




00 Nd? 


4457.712 


Mn 


2 


4450.267 


« 


00 N 


4457.835 




0000 


4450.398 




000 


4457.940 


V 


ooN 


4450.482 


ZrFe 


I 


4458.110 




000 


4450.654 


Ti? 


2 


4458.239 


Fc? 


2 


4450.794 




000 

• 


4458.409 


Mn 


2 


4450.925 




00 


4458.550 




000 


4451.087 


Ti 


I 


4458.690 


Cr 





4451.279 




000 N 


4458.850 




000 


4451.521 




000 Nd? 


4459.003 




00 N 


4451.752 


Mn 


3 


4459.199 


Ni 


2 


4451.997 




000 N 


4459.301 


Fc 


3 


4452.171 


V 


oN 


4459.525 


Fe,Cr 


I 


4452.3" 




0000 


4459.670 




oooN 


4452.488 




000 


4459.779 




000 


4452.782 







4459.922 


V 


I 
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Were • length 



4460.063 
4460.164 
4460.276 
4460.389 
4460.462 
4460.525 
4460.700 
4460.944 
4461.093 
4461.242 
4461.365 
4461.545 
4461.592 
4461.818 
4461.983 
4462.165 
4462.365 
4462.525 
4462.621 
4462.750 
4462.860 
4462.933 
4463.060 

4463.152 
4463.300 

4463.425 

4463.569 
4463.698 

4463.843 
4463.997 
4464.138 
4464.389 
4464.503 
4464.617 
4464.844 
4464.938 

4465.069 
4465.143 
4465.295 
4465.385 
4465.5 >9 
4465.667 

4465.775 

4465.975 
4466.147 

4466.333 

4466.415 

4466.548 

4466.727 

4466.886 



Substance 



V 
Mn 



Mn 

Fc. Zr. Ni 

Fe 

Fc 

Fc-Mn 

V 

Ni 



Ti-Ni 
Ti 



Ti? 
Mn 



Cr 



Ti 



Ni 
Fe 



Intensity 

and 
Character 



000 
000 N 
000 
O 
I 

o 

00 Nd? 

00 

000 N 

I 

I 

o 

00 

4 
000 N 

3Nd? 

o 

00 

I 

0000 

00 

00 

000 

00 

00 

00 N 

o 

00 

0000 

0000 N 

0000 

000 

000 

2 

2 

I 

00 

00 » 

00 N 

000 N 

o 

000 

00 N 

I 

00 N 

GON 

000 
o 

5 
000 







Intensity 


Wave-length 


Substance 


and 
Character 


4467.017 




000 


4467.102 


Co-Zr 


I 


4467.248 




000 


4467.373 




000 


4467.498 




00 


4467.603 




0000 


4467.721 


Cr 


00 N 


4467.997 




00 Nd? 


4468.160 




00 N 


4468.317 


« 


000 N 


4468.463 




00 N 


4468.663 


Ti- 


5 


4468.800 




000 


4468.914 




000 N 


4469.150 




00 N 


4469.316 


Ti 


I 


4469.441 




0000 


4469.545 


Fe 


4 


4469.731 


Co 


od? 


4469.873 


V 


00 


4469.971 




0000 


4470.100 




000 


4470.300 . 


Mn 


I 


4470.477 




000 N 


4470.648 


Ni-Zr 


2 


4470.799 




000 


4470.875 




000 


4471.017 


Ti- 


I 


4471.166 




000 


4471.250 




000 


4471.408 


Ti 





4471.571 




000 


4471.724 




00 N 


4471.846 







4471.971 




00 


4472.076 


# 


0000 


4472.241 




000 


4472.371 




000 


4472.578 




00 N 


4472.705 




00 N 


4472.884 


Fe 


I 


4472.967 


Mn 





4473-095 


Ni? 





4473.300 




000 


4473.385 




000 


4473.550 




000 


4473.633 




000 


4473-798 




000 


4473.927 




00 


4474.001 




00 
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Intensity 






Intensity 


Wave- length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4474-213 




00 


4482.170 




000 N 


4474-333 




000 


4482.338 


- Fe 


5 


4474.566 




00 


4482.438 


Fe 


3 


4474.737 




- 00 


4482.603 




0000 


4474.912 




00 


4482.704 




000 N 


4475-026 


Ti 





4482.904 


Ti-Fe 


I 


4475-175 




000 


4483.039 


Cr 


00 


4475.260 




000 


4483.193 




0000 


4475.335 




0000 


4483.346 




0000 


4475.470 


Cr 


00 


4483.513 




0000 


4475-633 




000 N 


4483-706 




0000 


4475.886 




000 N 


4483.825 




0000 


4476.i85 


Fe 


4 


4483.942 







4476.253 


Ag 


3 


4484.078 


Co 





4476.399 




0000 


4484.250 




000 


4476.596 




000 


4484.392 


Fe 


4 


4476.804 




000 


4484-555 




000 


4477.028 




000 


4484.667 




00 


4477.228 




00 


4484-859 




000 


4477.397 




000 N(l? 


4484.993 




000 


4477.635 




00 N 


4485.122 




000 


4477.810 




000 Nd ? 


4485.244 




000 


4478.015 




000 N 


4485-373 




000 


4478.190 







4485.586 




000 


4478.306 




000 


4485.701 




000 


4478.486 


Fe-Co 


00 N 


4485.846 


Fe 


3 


4478.792 




00 N 


4486.003 




000 


4478.982 




00 N 


4486.140 







4479.163 




00 N 


4486.286 




oooN 


4479.404 




00 


4486.387 




000 N 


4479.553 


Mn 





4486.488 




000 N 


4479-775 


Fc 


I 


4486.762 




GON 


4479.879 


Ti 


00 


4486.914 




000 


4480.015 




000 N 


4487.076 







4480.133 







4487.168 




00 


4480.308 


• Fe 


I 


4487.420 




GO 


4480.440 




00 


4487.530 




00 


4480.548 




000 


4487.685 




00 


4480.633 




0000 


4487.916 







4480.752 


Ti, Ni 


oN 


4488.0^4 




00 


4480.868 




0000 


4488.108 




000 


4480.990 







4488.218 


Fe-Cr 





4481.195 




00 


4488.305 




I 


4481.298 







4488.493 




I 


4481.438 


Ti 


I 


4488.687 




000 N 


4481.515 







4488.852 




000 


4481.647 




0000 N 


4488.928 


V 


0000 


4481.782 


Fe 


I 


4489.075 


Fe 


I 


4481.940 




000 N 


4489.262 


Ti 





4482.078 




000 N 


4489-351 
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Intensity 






Intensity 


ength 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


5 




00 


4497.268 




000 


3 


Cr 





4497.429 




000 


S 




00 


4497.571 




000 


I 


Fe 


4 


4497.842 


Ti 


oN 


2 




000 


4498.030 




000 


3 


Mn-Fe 


3N 


4498.265 




000 


8 




00 


4498.467 




00 N 


I 




000 


4498.725 




00 N 


I 


Ni 





4498.897 


Cr 





8 




00 


4499.066 s 


Mn 


1 


2 


Fe 


2 


4499.201 




0000 


5. 







4499.310 s 




I 


3 




0000 


4499.525 




000 N 


2 




000 


4499.666 




000 


7 




000 


4499.881 




0000 







2 


4500.122 


Mn 


000 


3 


Cr-Mn 





4500.451 


Cr 





6 


Cr 


00 


4500.537 




00 


9 




000 


4500.669 




000 


8 




000 


4500.807 




00 


5 


Cr, Fe 





4500.932 




000 







00 


4501. 1 14 




000 


6 




I 


4501.264 


Cr, Mn 





6 




0000 


4501.448 s 




5 


2 




000 


4501.622 




00 N 


I 




000 


4501.813 




00 N 


3 




00 


4501.946 




oNd? 


5 




I 


4502.157 




00 N 


7 




00 Nd? 


4502.217 




0000 


8 







4502.388 


Mn 


2 


2 




I 


4502.603 




00 


6 




00 N 


4502.764 


Fe? 





8 




00 


4502.925 




000 


6 




00 


4503.046 




0000 


8s 


Fe 


6 


4503.228 




000 


3 




000 


4503.476 




000 


I 




000 


4503.519 




000 


2 


Ti 


00 


4503-654 




000 


6 




00 


4503.926 




00 







oN 


4504.042 


Mn 


00 


8 







4504.224 




0000 


I 




000 N 


4504.371 




000 N 


5 




I 


4504.707 




0000 


8 


Ti 


I 


4504.898 




00 


9 




00 


4505.003 


Fe 


I 


I 




0000 


4505.196 




00 


6 


Mn 


00 N 


4505.404 




00 N 


6 




000 


4505.647 




0000 


3^ 


Cr 


3 


4505.959 




00 


8 


Zr 





4506.092 




000 



6o TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 







Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Characta 


4506.259 


Ba? 


00 N 


4514.358 


Fc, Co 


I 


4506.497 




00 


4514.486 




000 


4506.6x8 




000 


4514.594 




I 


4506.776 




00 


4514.662 


Cr 





4506.907 




00 


4514.817 




000 


4507.009 




00 


4514.957 




00 N 


4507.139 




0000 


4515-134 




000 


4507.266 




0000 


4515.273 




0000 


4507.396 







4515-342 







4507.560 




00 


4515.508 




3 


4507.711 




0000 


4515.606 




00 


4507.919 




00 


4515.763 




ooNd 


4508.027 




00 


4516.037 




00 N 


4508.177 




00 


4516.255 




oooN 


4508.250 




00 


4516.437 




oN 


4508.455 s 


Fe?,. 


4 


4516.628 




000 


4508.638 




000 


4516.826 




oN 


4508.716 




000 


4517.094 




000 Nc 


4508.855 







4517.255 




000 


4509.063 




000 


4517.321 


Co 





4509.294 




000 


4517.471 




0000 


4509.456 




oN 


4517.539 




000 


4509.616 







4517.702 


Fe 


3 


4509.758 




000 


4517.764 




000 


4509.904 




I 


4517.923 




000 


4510.161 




00 N 


4518.004 




000 


4510.344 




0000 


4518.198 


Ti 


3 


4510.434 




0000 


4518.349 




000 


4510.708 




000 


4518.506 




I 


4511.000 







4518.612 




00 


4511-233 




00 


4518.753 







45II-345 


In 


00 


4518.866 


Ti 





4511-516 




00 N 


4519.027 




000 


4511.728 




00 N 


4519.148 




000 


4512.063 


Cr 


I 


4519.465 




000 


4512.227 




00 N 


4519.624 




0000 N 


4512.439 







4519.806 




00 


4512.602 




000 


4520.009 




00 N 


4512.663 




000 


4520.157 


Ni 





4512.732 




000 


4520.282 




000 


4512.906 


Ti 


3 


4520.397 


Fc?,- 


3 


4513-051 




000 


4520.565 




000 


4513-164 


Ni 





4520.701 




00 N 


4513-385 




000 N 


4520.970 




00 N 


4513-491 




000 


4521.132 




000 N 


4513-603 







4521.304 


Cr 





4513-754 




00 


4521.446 




000 


4513-886 




00 


4521.598 




000 


4514.038 




0000 


4521.834 




000 N 


4514.078 




000 


4522.053 




DON 
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Intensity 






Intensity 


Wave- length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Charactet 


4522.195 




00 


4529.849 


Fc 


I 


4522.286 




00 


4530.020 


Cr 





4522.418 


La 


0000 


4530.172 




000 N 


4522.539 




00 


4530.275 




000 N 


4522.691 


Fc? 





4530.506 




000 N 


4522.802 




3 


4530.668 




00 N 


4522.974 


Ti 


2 


4530.866 


Cr 





4523.116 




000 


4530.910 


Cr 


I 


4523.250 







4531.123 


Fc?, Co 


2 


4523.412 




000 N 


4531.327 


Fe 


5 


4523.572 


Mn? 


I 


4531.518 




0000 


4523.751 




000 N 


4531.625 




0000 


4523.910 




000 N 


4531.801 


Fc 


2 


4524.090 




00 


4531.974 




0000 


4524.262 




00 


4532.075 




000 


4524.393 




00 


4532.306 




000 


4524.584 




0000 


4532.485 




000 N 


4524.685 




0000 


4532.743 




000 N 


4524856 







4532.944 




00 


4525.009 




00 


4533.133 




I 


4525.110 







4533.219 







4525.314 


Fe 


5 


4533.4'9 


Ti 


4 


4525.412 




000 


4533.583 




0000 


4525.783 




000 N 


4533.710 




000 N 


4526.031 







4533.887 




ooN 


4526.269 


Cr 





4534.139 


Ti-Co 


6 


4526.431 




000 


4534.340 




I 


4526.579 




I 


4534.484 




000 


4526.632 


Cr 


2 


4534.646 




000 


4526.732 


Fc 


1 


4534.788 




000 


4526.887 




0000 


4534.953 


Ti 


4 


4526.955 




0000 


4535.152 




000 Nd? 


4527.101 


Ca? 


3 


4535.310 


Cr 





4527.332 




000 N 


4535.491 




00 


4527.490 


Ti 


3 


4535.615 




000 


4527.632 







4535.741 


Ti 


3 


4527.807 




000 


4535.879 


Cr 


1 


4527.954 







4535.909 


Zr 





4528.097 




000 N 


4536.094 


Ti 


2 


4528.310 




00 N 


4536.222 


Ti 


2 


4528.473 




000 N 


4536.377 




0000 


4528.647 




oN 


4536.532 




00 


4528.798 


Fe 


8 


4536.675 




00 


4528.929 







4536.853 




0000 


4528.990 







4537.075 




000 


4529.185 




000 


4537.389 




GON 


4529.394 




000 


4537.592 




GO 


4529.482 




000 


4537.845 







4529.656 




I 


4537.986 




000 


4529.728 




I 


4538.138 




00 N 



1 
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Wave -length 



4538-351 
4538.539 
4538.634 
4538770 
4538.928 

4539.013 
4539-124 
4539.263 

4539.424 
4539.565 
4539.759 
4539.946 
4540.167 

4540.385 
4540.446 

4540.575 
4540.672 

4540.880 

4541.043 

4541.236 

4541.352 

4541.483 
4541.690 
4541.823 
4541.976 
4542.113 

4542.234 
4542.400 

4542.600 

4542.785 
4542.876 
4543.012 
4543.202 
4543.402 

4543.525 
4543.900 

4543.990 
4544.190 

4544.365 
4544.444 

4544.655 
4544.788 

4544.864 

4545.008 

4545.142 

4545.311 

4545.507 
4545.568 

4545.713 
4545.770 



Substance 



Vt 
Fc 



Cr 



Cr 
Cr 

Cr 



Cr 



Zr 
Fe 
Cr 



Co 



Cr 

Ti 



Cr-V 



Intensity 

and 
Character 



000 N 

00 

000 

00 N 

O 

O 

00 

00 

00 

000 N d? 

00 

oN 

00 N 

00 

0000 

00 

2 

2 

00 

o 

000 

o 

2 

000 

000 

00 

000 

oN 

iN 

o 

o 

0000 

000 

00 

0000 

00 



I 

000 
0000 

00 N 

I 

3 

00 

00 N 

I 

o 

00 

000 

000 



Wave-length 



4545.861 

4545.983 
4546.129 

4546.276 

4546.428 

4546.645 

4546.848 

4546.975 
4547.101 

4547.192 
4547.401 

4547.587 

4547.675 

4547.815 
4548.024 

4548.165 
4548.301 
4548.412 
4548.614 
4548.756 
4548.938 
4549.069 

4549.187 

4549.273 
4549.360 

4549.450 
4549.642 
4549.808 
4549.990 
4550.162 

4550.293 

4550.445 
4550.601 

4550.743 
4550.942 

4551.139 
4551.261 

4551.399 
4551.458 
4551.691 
4551.824 
4552.018 

4552.314 
4552.460 

4552.632 

4552.725 
4552.824 
4553.065 

4553-219 
4553.346 



Substance 



Fe,Cr 



Ni 
Fc 

Ni 



Fc 



Ti 



Fe 

Ti-Co 



Fe? 
Ni 



Ti 
Fe 



Ni 



Intensitj 

and 
Characte 



000 
000 

3 
000 

000 N 

00 

00 

0000 

I 

2 

o 

000 

000 

000 N 

3 

0000 

00 

000 

00 

00 

2 

000 

000 

000 

00 

00 

2 

6d? 

o 

000 N 

o 

00 

000 

000 

2 

000 

000 

o 

000 

000 N 

o 

00 N d 

o 

o 

2 

I 

000 

000 N 

00 

o 
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Wave-length 



4553.546 

4553.796 

4554.009 

4554-211' 

4554.423 

4554.484 

4554.626 

4554.707 

4554.X69 

4555.007 

4555.162 

4555.264 

4555-468 

4555-662 

4555.830 

4555.910 

4556.063 

4556.306 

4556. 549 

4556.719 
4556.Q34 

4557.107 
4557.262 

4557.457 
4557. O89 
4557.Q27 

455S.O60 
455><.i62 
45 5 S. ^85 
455X.402 
455s. G40 
45554.827 
45 5S.CJ49 

45 So. 106 

^>'>5c>.5^26 

^55f>.728 

■*-'>5c>.q8o 

■*5t>o. 102 

^S6o.206 

^S<>o.457 

A560.58P 

AS^o.740 

AS(>o.892 
45<)i.044 
45(>i.i45 
45t>i.368 
45^1.591 
4St)l.Q09 
45^^2.148 
45<>2.406 



Substance 



Ha 



Ti 



Fe-Cr 



Cr? 



Ni, Ti 
Fe 



Intensity] 






Intensity 


and 


Wave -length 


Substance 


and 


Character 






Character 


000 N(l? 


4562.541 







0000 N 


4562.649 




0000 


0000 


4562.814 


Ti 


00 


8 


45^3.050 




000 N 


0000 


4563.413 




00 


0000 


4563.599 


Ti 


00 


I 


4563.939 S 


Ti 


4 


000 


4564.069 




00 


000 N 


4564.203 




0000 


00 


4564.352 




00 <i 


2 


4564-511 




00 


00 


4564.629 




0000 


00 N 


4564.750 




00 


3 


4564.«75 







000 


4565.002 


Fe 





00 


4565.215 




000 N 


3 


4565.296 




00 N 


4 


4565.4S8 


Fe 





0000 N 


4565.597 




00 


0000 N 


4565.688 


Cr 


3 


0000 N 


4565.842 


Co-Fe 


2 





4565.905 




00 


000 


4566.031 




000 


oN 


4566.198 




00 N 


0000 N 


4566.414 




00 N 


00 


4566.555 




0000 


00 


4566.693 


Fe 


I 


0000 


4566.834 




0000 





4567.046 


Fe 


I 


00 


4567.168 




00 


00 


4567.345 




0000 


3 


4567.391 




0000 


000 


4567.5«4 




00 N 


0000 


4567.755 




000 


0000 


4567.917 




0000 


0000 


4568.221 


• 


0000 


0000 


4568.499 










4568.777 




00 


2 


4568.940 


Fe 


I 


00 


4569.034 







00 


4569.243 




00 N 


000 


45()().425 




000 N 


GO 


4569.536 




00 N 


00 


4569.693 


Cr 


00 


00 


45()9.788 


Cr 





00 N 


4500.992 




0000 N 


I 


4570.199 




00 N 


00 N 


4570.55<> 




000 N 


0000 N 


4570.781 




000 Nd? 


0000 


4571.095 




00 N 



'This line is either double or reversed in the Sun. The Ba line seems to coincide 
with the center. 
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Wave-length 



4571.275 s 

4571.470 

4571.618 

4571.720 

4571.849 

4571.976 

4572.156 s 

4572.366 

4572.457 
4572.600 

4572.766 
4573.041 

4573.231 
4573.828 

4573.960 

4574.168 

4574.396 

4574.537 

4574.658 

4574.739 

4574.899 

4575.075 
4575.286 

4575.402 

4575.600 

4575.726 

4575.964 
4576.096 

4576.268 
4576.512 
4576.686 

4576.769 
4576.957 
4577.181 
4577.356 
4577.501 
4577.656 
4577.868 
4577.988 
4578.220 

4578.503 
4578.732 s 

4578.909 
4579.062 

4579.231 

4579.359 
4579.506 

4579.684 

4579862 

4579.994 



Substance 



Mg 

Cr 
Ti- 



Ba? 
Fe 



Fe 



Zr 



Ca 
V 



Ba? 



Intensity 

and 
Character 



oooNd? 

O 

0000 
I 
00 

6 

000 

00 

0000 

00 

oN 

0000 

0000 

000 

00 

I 

0000 

ooN 

0000 

2 

ooNd? 

00 

0000 

00 N 

ooN 

o 

0000 

000 Nd? 

2 

00 

000 

000 

oooNd? 

o 

000 

000 N 

00 

000 

00 Nd? 

00 

3 
00 N 

00 N 

00 N 

000 

o 

00 Nd? 

00 

o 



Wave-lenirth 



4580.080 
4580.228 
4580.326 
4580.463 
4580.590 
4580.762 
4580.911 

4581.055 
4581.221 

4581.369 

4581.575 
4581.693 

4581.805 

4582.007 

4582.250 

4582.483 
4582.683 
4582.851 
4583.011 
4583.126 
4583.296 

4583.424 

4583.587 

4583.749 
4583.892 

4584.018 

4584.168 

4584.269 

4584.447 
4584.618 

4584.730 
4584.900 
4585.001 
4585.118 

4585.257 
4585.368 

4585.519 
4585.772 

4585.874 
4586.047 

4586.155 

4586.315 

4586.408 

4586.552 

4586.716 

4586.896 

4587.169 

4587.308 

4587.571 
4587.777 



Substance 



Cr 



V 
Fc-Ni 



•Ca 

Co, Fc 



Fc. 



Fc 



Ca 



Cr 
V 



Fc 



IntanitjT' 

and 
Charactcp 



000 

3 
0000 

000 

I 

I 

000 

ooN 

ooN 

o 

4 

4 

ooN 

000 Nd J 

000 Ndi 

oN 

ooN 

oooN 

I 

00 

00 

000 

o 

ooN 

00 

4 
00 

00 

ooN 

000 

0000 

I 

2 

00 

00 

000 

o 

000 

00 

4 



00 

I 

I 

000 

oooN 

00 

2 

ooN^d? 

ooN 
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\s.> 




Intensity 






Intensity 


'^*ve-len«th 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 






00 


4596.128 


Ni 





^^^«.052 




000 N 


4596.245 


Fc 


2 


45JS^.,8o 




00 N 


4596.414 




000 


•*588.:{8l s 




3 


4596.589 


Cr- 


I 


•*5.S8.574 




00 N 


4596.753 




00 


4588.697 




00 N 


4596.857 




000 


4588.859 




00 


4597.080 


Co 


oN 


4589.193 




00 N 


4597.211 




00 


4589.468 




00 N 


4597.430 







4589.6S6 




000 


4597.560 







45J<9-9I2 




000 N tl ? 


4597.775 




000 N 


4590.126 s 




3 


4597.929 




I 


4590.246 




0000 


4598.050 




I 


4590.388 




000 


4598.186 




0000 


4590-516 




000 


4598.303 


Fe 


3 


4590.664 




000 N 


459^.456 




0000 


4590.851 




000 


4598.547 




00 


4590.965 







1 4598.612 




00 


4591. 117 




00 


4598.792 


, 


000 


4591.290 




00 


1 4598.918 







4591-421 




00 


4599-109 




000 


4591-574 


Cr 


2 


4599.183 




00 


4591-693 




I 


4599.408 


Ti 


00 


4591.911 




000 N 


4599.618 




0000 


4592.027 




00 N 


4599.752 




000 


^592.231 


Cr 


I 


4600.018 


Fe? 


2 


•4592.393 




00 


4600.145 




000 


-4592.534 




00 


4600.279 


Cr 


I 


-4592.707 


Ni 


2 


4600.383 




00 N 


4 592.840 


Fe 


4 


460c. 54 1 


Ni 


2 


-4 592.990 




0000 


4600.737 




ooNd? 


-4 593-102 




000 


4600.932 


Cr 


3 


^593.355 




00 


4601. 114 







-4 593-543 




000 


4601.207 


Cr 





4 593.704 




I 


4601.319 




00 


4 593-«83 




000 


4601.452 




00 


4 594002 







4601.557 




00 


4594.113 







4601.734 




000 


4594.297 


V 


2N 


4601.917 




000 


•4594.459 




000 N 


4602.013 




000 


•4 594-590 




00 \d? 


4602.183 s 


Fe 


3 


4594.820 


Co , 


00 N 


4602.356 




0000 


4594-964 




0000 


4602.565 




0000 


4595.067 


Ni 





4602.717 




0000 


4595.227 




00 


4602.929 




0000 


4 595.3«6 




00 


4603.126 


Fc 


6 


4 595540 


Fc 


2 


4603.282 




000 


4595.651 




00 


4603.525 







4595-770 


Cr 





4603.665 




0000 


4595.^65 


000 


4603.799 




00 
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Intensity 






Intensity 


Wave -length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4603.902 




00 


4612.794 




00 


4604.031 







4612.925 




000 


4604.137 







4613.137 




00 N 


4604.420 




00 N 


46i3.3«6 


Fc 


3 


4604.580 




0000 


4613.544 


Cr, La 


3 


4604.735 


Fe? 


2 


4613.738 




000 Nd? 


4604.863 




000 


4613.892 




00 


4605.025 




00 


4614.Q97 




I 


4605.171 


Ni 


3 


4614.388 


Fe? 


I 


4605.278 




000 


4614.529 




0000 


4605.430 




000 N 


4614.713 




00 


4605.536 


Mn 





4614.761 




00 


4605.640 




00 


4614.914 




00 


4605.769 




2 


46i5."4 




0000 N 


4606.017 




00 N 


4615.427 




0000 N 


4606.189 




000 N 


4615.632 




000 


4606.404 


Ni,C 


2 


4615.743 


Fe? 


I 


4606.574 




00 N 


4615.896 




00 


4606.687 




000 N 


46 1 6. 1 14 




00 


4606.969 




000 N 


4616.305 


Cr 


4 


4607.274 




00 N 


4616.472 




000 


4607.394 




0000 


4616.644 




00 N 


4607.510 s 


Sr 


I 


4616.804 




I N 


4607.687 




000 N 


4616.923 




000 


4607.831 


Fc 


4 


4617.134 




000 


4608.037 




000 


4617.244 




000 N 


4608.305 




000 


4617.452 


Ti 


3 


4608.406 




0000 


4617.636 




000 N 


4608 700 




000 N d? 


4618.046 




00 


4608.887 




00 N 


4618.150 




00 


4609.023 




0000 N 


4618.303 




0000 


4609.447 







4618.536 


) 00 


4600.540 




000 


4618.688 




00 


4609.752 




0000 N 


4618.971 


Fe- 


4<1? 


4609.833 




000 N 


4619.133 




000 N 


4610.088 







4619.285 




00 N 


4610.267 




0000 


4619.468 


Fe 


3 


4610.365 







4619.607 




0000 


4610.771 




000 N 


4619. 711 


Cr 


I 


46II.II8 




000 


4619.852 




0000 


461 1.249 




00 


4619.963 




00 


461 1.368 \ 


Cr 





4620.072 




0000 


4611.469 s ^ 


Fc 


5 


4620.313 




00 


4611.664 




000 


4620.522 




00 N 


461 1.SI6 




00 


4620.693 


Fe 


I 


4612.000 




000 


4620.986 




000 N 


4612.138 


Cr 


00 


4621.208 




0000 


4612.251 




000 


4()2i.299 




000 


4612.446 




000 


4621.482 




0000 N 


4612.646 




000 


4621.654 




00 
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Intensity 






Intensity 


^V'ave- length 


Substance 


an(l 


Wave-length 


Substance 


and 






Character 






Character 


4621.795 




00 


4630.306 


Fe 


4 


4621.947 




000 


4630.582 




000 N 


4622.065 


Cr 




1 


4630.740 







4622.128 


Cr 


I 


4630.958 




00 N 


4622.307 




000 N 


4631.212 




oN 


4622.433 




000 N 


4631.385 




000 


4622.627 


Cr 


I 


4631.512 




0000 


4622.733 




000 


4631.663 







4622.929 


Cr 





4631.900 




00 Nd? 


4623.071 




000 


4632.129 




00 Nd? 


4623.279 


Ti 


2 


4632.320 


Cr 





4623.476 




00 N 


4632.503 




00 N 


4623.759 







4632.654 




00 N 


4624.053 




000 N 


4632.825 




00 N 


4624.265 




00 


4632.991 




I 


4624.443 




000 N 


4633.100 


Fe 


4 


4624.594 




00 N 


4633-272 




00 Nd? 


4624.741 




00 N 


4633.432 


Cr 





4624.923 




00 N 


4633.555 




000 N 


4625.074 




00 N 


4633.722 




00 N 


4625.227 


Fe 


5 


4633.950 




N 


4625.378 




000 N 1 


4634.187 




0000 


4625.489 




00 N 


4634.254 




2 


4625,613 




00 N 


4634.441 




000 


4625.947 




00 N 


4634.547 




000 


4626.096 


Cr 


N 


4634.780 




000 


4626.198 




000 


4634.895 


Fe? 


1 


4626.358 


Cr 


5 


4635.048 




00 


4626.532 




00 N 


4635.210 




000 


4626.718 


Mn 





4635.352 


V 


00 N 


4626.S25 




000 


4635.489 







4626.975 




00 


4635.598 




0000 


4627.190 




000 N ; 


4635.736 




00 


4627.392 




00 N 


4635.803 







4627.547 







4635.884 




0000 


4027.726 







4636.027 


Fe 


2 


4627.829 




0000 


4636.192 




000 N 


4628.032 




0000 


4636.339 




00 N 


462S.197 




0000 


4636.501 







462S.335 







4636.740 




0000 


462S.448 




0000 


4636.851 




00 


4028.637 


Cr 


00 


4637-108 




000 


4628.860 




00 


4637.221 




00 


4620.092 




00 N 


4637.352 


Cr 





4O29.248 




00 


4637.474 




00 


4629,521 s 


Ti-Co 


6 


4637.685 s 


Fe 


5 


4620.714 




00 N 


4637-845 




0000 


4620.844 




000 


4637-938 


Cr 





4629.979 




00 


4638.050 


Ti 


00 


4630.125 




000 N (I ? 


4638.193 s 


Fe 


4 
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Wave-length 



4638.709 
4638.879 

4639.132 

4639.353 
4639.538 
4639.679 
4639.846 
4640.119 
4640.280 
4640.468 
4640.681 
4640.883 
4641.147 
4641.390 
4641.693 
4641.851 
4642.179 
4642.306 
4642.424 
4642.765 
4643.005 

4643.235 
4643.389 

4643.475 

4643.645 s 

4643.912 
4644.066 
4644.572 
4644.703 
4645.368 

4645.483 
4645.671 

4645.819 

4645.965 
4646.058 

4646.168 
4646.347 
4646.552 
4646.676 
4646.815 
4646.962 

4647.145 
4647.354 

4647.454 
4647.617 

4647.876 
4648.135 

464S.297 
4648.497 

4648.591 



Substance 



Ti 
Cr 
Ti 
Ti 



Fe 



Ti 



Cr 

Cr 
Cr 



Fe 



Cr 



Intensity 

and 
Character 



00 

00 N 

O 

00 N 

2 



2 

I 

000 

I 

00 
0000 

00 Nd? 

o 

000 Nd? 

000 

00 

00 

00 

00 N 

00 

000 N 

00 

00 

4 
00 N 

000 N 

00 Nd? 

00 



000 

oN 

000 N 

00 

000 

000 

5 
o 

00 

I 

o 

000 N 

00 

o 

4 
000 N 

I 



000 

000 



Wave-length 



4648.835 S 

4649.031 

4649.124 

4649.337 
4649.476 

4649.613 

4649.819 

4649.992 

4650.193 

4650.296 

4650.488 

4650.725 
4650.985 
4651. 121 
4651.290 
4651.461 
4651.685 
4652.045 
4652.198 

4652.343 
4652.447 

4653.069 

4653.216 

4653.323 
4653.485 

4653.551 
4653.677 
4653.819 
4653.960 

4654.077 
4654.218 

4654.327 
4654.478 
4654.672 
4654.800 
4654.912 

4655.419 

4655.634 
4655.832 

4655.967 

4656.127 

4656.228 

4656.365 

4656.481 

4656.044 

4656.815 

4656.992 

4657.154 
4657.380 

4657.554 





In 


Substance 






Ch 


Ni 


4 


Cr 




















Cr 















Ti 







Oi 









0' 




0- 




0' 




0- 


Cr 


4 




0' 












Cr 


5 



Fc 
Fe 
Cr 



Ti 

I'i 
Cr 

Ti 



Ti? 



o 
a 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

4 

5 
o 

O' 
Ot 

o 


01 

o 
o 

0( 

3 

0< 
0( 

I 

2 
Ot 
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Icni^th 



>57.625 
^57.766 
^5».034 

^^58.343 

^^58.475 
4658.675 

4658.827 

4659.0S4 
4659.338 

4659.547 
4659.707 

1659.940 
1660.145 
1660.247 
1660.4 1 2 
1660.602 
660.801 
660.902 
661.083 
661.327 
661.507 
661.712 
>6i.965 

62.149 
62.278 

'52.390 

12.496 

2.693 

2.93b 

^354 
^.492 

.587 

.734 
882 

999 

139 

?58 

97 

20 

>5 
;o 

2 

2 



Substance 



Fe? 



Cr 

Co 



Cr 



Cr 



Cr 
Cr 



Intensity 

and 
Character 



000 

I 

00 N 

000 

OQOO 



00 N 

00 N 

00 Nd? 

000 Nd? 

000 N 

000 N 

0000 N 

00 N 

00 N 

00 



000 

00 



00 N 

00 N 

I 

00 N 

I 

000 

0000 

0000 



oN 

o 

I 



000 



I 



00 N 

00 N 

00 Nd? 

3 
00 

000 

00 

000 

000 

I 

o 

o 

000 



Wave-length 



4666.655 
4666.782 
4666.925 
4667.066 
4667.159 

4667.339 
4667.424 

4667.626 

4667.768 

4667.941 

4668.099 

4668.24^ \ 

4668.331 r 

4668.550 

4668.749 

4669.017 

4669.164 

4669.354 
4669.504 
4669.568 
4669.700 
4669.829 
4670.001 
4670.155 
4670.346 
4670.590 
4670.732 

4670.915 
4671.080 

4671.222 

4671.388 

4671.601 

4671.742 
4671.858 
4672.087 
4672.209 
4672.370 
4672.509 
4672.710 
4672.805 
4673.012 
4673.144 

4673-347 
4673-460 

4673.617 
4673.818 
4673.962 
4674.131 

4674.275 
4674.484 



Substance 



Cr 



Ni 
Cr 

Fe 
Ti 

Ni 



Fe 



Fe 
Cr 



Ni 



Mn 



Fe 



Intensity 

and 
Character 



I 



I 

00 N 

I 

00 



4 

3 
I 

000 

2 

4 

00 N 
IN 
000 N 
000 N 

3 
I 

000 

000 

00 

000 N 

000 N 

I 

2 

00 

000 

00 

00 

000 

I 

00 

o 

000 

00 

000 

3N 

000 

000 

I 

000 

4 
I 

00 N 

00 N 

00 N 

0000 

iN 

o 
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WAVE-LENGTHS. VI. 
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Wave-length 



4674.648 
4674.829 

4674.933 
4675-053 
4675.294 

4675.453 
4675.569 
4675.785 
4676.019 
4676.188 
4676.338 
4676.409 

4676.531 
4676.713 

4676.829 

4677.096 

4677.259 

4677.415 
4677.604 

4677.775 
4677.897 
4678.046 

4678.170 
4678.347 S 

4678.593 
4678.706 

4678.798 

4679.027 s 

4679.249 
4679.409 
4679.594 
4679.751 
4679.995 
4680.157 

4680.317 

4680.480 

4680.658 
4680.745 
4680.926 

4681.037 



Substance 



Ti 



Ti 



Ti 



Cd 



Fe 



Zn 
Cr 

Cr 



Intensity 

and 
Character 



000 

oN 


000 

1 N 

000 

00 



000 

00 

00 

00 

00 

00 

000 

00 

00 

000 

00 



000 

000 

000 

3N 

00 

00 

0000 

6 

000 

2 N 
000 N 
0000 N 
0000 
000 

I 

I 

I 



00 





Wave-length 



4681.223 
4681.382 
4681.482 
4681.646 
4681.781 
4681.918 
4682.088 
4682.295 
4682.529 
4682.746 
4682.940 
4683.134 
4683.427 

4683.575 

4683.745 i^ 
4683.882 

4684.001 

4684.155 

4684.392 

4684.532 

4684.702 

4684.774 
4684.924 

4685.05S 

4685.208 

4685.452 

4685.673 

4685.870 

46S6.028 

4OS6.180 

4686.296 

4686.395 s 

46S6.544 

4686.S04 

46S6.924 

46S7.114 

46.S7.358 

46S7.485 

4687.568 

46S7.712 



Substance 



Ti 
Fe? 
-Co 
Fe? 



Fe 



Ce 



Ca 



Ni 



Fe? 



70 
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Wave-length 



4687.850 

4687.981 

4688.117 

4688.357 

4688.';54 

4688.651 

4688.S62 

4689.23b 

4689.3^8 

4689.540 

4689.676 
4689.793 

4689.935 
4f>90. 1 49 

4690.317 s 

1690.5 ss 
1690.734 

l6go.Q77 
^U I ^q 
^91-372 
^91-523) 

691 --7 77 

&92-X 44 

692-e><)9 
692. H 29 
^S-022 
^3-1 49 

695.373 
i695-5i3 

1695 -5S 52 

169^.064 

^694. I 25 

46Q4.298 

4694.478 

4694. <-> ^2 

4694.H30 

4695.042 

4695.078 

4695.3^1 

4695.625 

4695.782 

4695.926 

4696.032 

4696.203 
4696.444 
4696.S15 
4696.687 



s 



Substance 



Zr 



Fe 



Cr 
Fe? 



Fc? 



Ti 



Ti 
Fe 



Co 

Ti 

Ni, Cr 



Fe? 
Cr 



Intensity 

and 
Character 



00 



000 N 

2 



000 

oN 
00 
000 
2 
I 

0000 
00 N 
000 N 

4 
o 

000 

00 

000 N 
000 

I 

5 

1 N 

00 N 

00 N 

00 N 

00 N 

oN 

00 N 

000 N 

oN 

000 N 

o 

000 

I 

oN 

000 

00 N 

00 N d? 

I 

00 

o 

oN 

00 

00 

00 

00 

00 N 

00 

00 



Wave-length 



4696.809 
4696.930 
4697.101 
4697.230 
4697.469 
4697.578 
4697.791 
4697.983 
4698.256 

4698.451 

4698.579 
4698.641 

4698.798 

4698.946 

4699.127 

4699..309 

4699.511 
4699.762 

4699.899 

4700.029 

4700.165 

4700.337 

4700.473 
4700.614 

4700.795 
4700.989 
4701.090 
4701.231 

4701-345 

4701.535 
4701.714 

4701.894 

4702.083 

4702.310 

4702.473 

4702.779 

4703.177 s 

4703.666 

4703.76S 

4703.994 s 

4704.195 

4704.365 

4704.587 

4704.658 

4704.850 

4704.962 

4705.131 

4705.325 

4705-425 
4705.641 



Substance 



Intensity 

and 
Character 



Cr 



Co 
Cr 
Cr 
Ti 



Fe? 
Cr 



Fe? 
Mn 

Ni 



Mg 

Ni 



Fe 



Fc? 



00 

000 

00 

I 

00 

o 

00 

000 

boo Nd ? 

00 

o 

I 

I 

I 

00 

000 N 

4 
00 

00 N 

000 

000 

4 
000 

00 



0000 N 

00 N 

I 

00 

I 

I 

000 

o N 

00 

o 

o 

10 

0000 N 

00 

3 
000 

00 N d? 

00 



0000 

0000 

4 
0000 

000 





;2 



TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 



Wavc-lcngth 



4706.099 
4706.278 
4706.484 
4706.730 
4707.249 

4707.457 
4707.672 

4707.937 
470S.196 
4708.463 
470.S.636 
470S.846 

4709.153 
4709.271 

4709.507 
47OQ.680 
4709.896 



47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 
47 



10.043 
10.252 
10.368 
10.471 

10.737 
II. 197 

11.665 

11.804 

12.260 

12.433 
12.677 

12.883 

13.151 
13.361 

13.697 
13.989 

14.248 

I4.3«i 

14.548 \ 

14.599) 

14.730 

14.909 

15.089 

If. 280 

15.474 
15-631 
15.783 
15.946 
16.076 
16.319 
16.686 
17.015 
17.306 



Subsunce 



Va 
■Fe 

Cr 



Ti 
Fe 



Mn 



Ti 
Fe 



Fc? 

Ni 



Ni 



C? 



Ni 



Intensity 

and 
Character 



00 

00 

00 

O 

000 

5d? 

2 

00 

2 

000 N 
000 N d? 
2 
I 

3 

000 N d? 

000 N 
2 

0000 N 
000 N 
00 

3 

000 N 

000 N 



000 

o 

00 

00 

00 

0000 N 

00 

0000 N 

00 

o 

00 

I 

6 

0000 

0000 

000 

0000 

00 

0000 

000 

4 

000 

0000 N 

000 

00 

0000 



Wave-length 



4717.494 
4717.756 
4717.891 
4718.065 
4718.601 
4718.766 
4719.012 

4719.407 
4719.690 
4719.862 
4720.035 
4720.318 
4720.571 

4720.757 
4720.996 

4721.179 
4721.310 

4721.498 

4721.705 

4721.927 

4722.155 

4722.342 s 

4722.464 

4722.646 

4722.797 
4722.940 
4723.061 

4723.179 
4723.294 
4723.359 
4723.527 
4723.628 

4723.932 
4724.078 
4724.592 
4724.718 

4725.033 
4725.278 

4725.647 
4725.764 
4726.133 
4726.327 

4726.517 
4727.181 

4727.337 
4727.452 
4727.582 
4727.676 
4728.032 
4728.132 



S 



Substance 



Cr 



Fe? 



Zn 

Ti 



Cr 

Ti 



Fc? 



Cr 

Fe 
Mn 



Intensity 

and 
Charactei 



00 
O 

000 
GO 

3 
000 

000 

00 

o 
000 

000 

00 

0000 

000 

000 

2 

000 

000 

0000 
0000 
000 

3 

000 

0000 
o 

00 

0000 

000 

00 

00 

000 

0000 

000 

000 

o 

000 

000 N 

0000 
00 
000 
00 

o 

000 
000 

o 

00 

3 

2 

00 

00 
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n 



W«ve-leii£th 



4728.349 

4728.595 

4728.732 

4728.966 

4729.207 

4729.381 

4729.460 

4729.864 

4730.042 

4730.212 

4730.583 

4730.897 

473M77 

4731.356 

4731.466 

4731.651 
4731.841 
4731.984 
4732.228 

4732.353 
4732.501 
4732.640 

4732.995 
4733.126 

4733.400 
4733.604 

4733.779 
4733.936 
4734.169 
4734.283 
4734.361 
4734.612 
4734.763 
4734.847 
4735.OJ9 
4735.181 

4735.492 
4735.625 
4735.843 
4736.031 

4736.210 
4736.411 

4736.677 
4736.963 
4737.145 
4737.297 

4737.540 
4737.817 

4737.945 
4738.522 



Substance 



Fe 
Fe? 

Fe?Cr 



Cr 
Ti 
Fe? 

Ni 



Ni 



Ti 
Fe 



Fe? 



Fe 



Fe 



Cr 
Fe? 



Intensity 

and 
Character 




0000 

4 
0000 

I 

0000 

00 

I 

0000 

2 

000 

I 

o 

000 

0000 

4 

0000 

I 

000 

000 

000 

I 

000 

0000 

000 

00 

4 
0000 

000 

I 

0000 

000 

00 

0000 

000 

0000 

000 

000 

000 

3 

000 

0000 

000 

6 

000 

0000 N 

2 

I 

0000 

0000 N d? 



Wave-length 



4739.140 
4739.291 

4739-473 

4739.63s 

4739.839 
4740.099 

4740.349 

4740.530 

4740.668 

4741. 131 

4741.260 

4741.538 
4741.718 

4741.979 
4742.125 

4742.307 

4742.482 

4742.730 
4742.979 
4743.121 
4743.289 
4743.481 
4743.674 

4744.008 

4744.301 

4744-573 

4744.826 
4745.020 

4745-131 
4745.325 
4745.500 

4745.890 
4745-992 
4746.144 

4746.305 

4746.457 
4747.469 

4747.868 

4748.015 
4748.167 

4748.325 
4748.552 
4748.734 

4748.922 

4749.443 
4749.849 

4750.139 
4751.279 
4751.548 
4751.738 



Substance 



Mn 



Ni 
Fe? 



Fe? 
Fe 



Ti 



Fe? 



Cr 
Fe 



Na? 
Fe? 



Co 
Fe? 



Intensity 

and 
Character 



0000 

3 
0000 

00 

0000 N 

0000 N 

00 

I 

o 

I 

I 

0000 

3 

0000 

0000 

000 

00 

00 

I 

000 

000 

0000 

0000 

000 

0000 N 

3 

000 

0000 

000 

00 

00 

0000 

4 

0000 

000 

00 

0000 

000 

0000 

000 

4 
0000 

0000 

000 

0000 N 

oNd. 

I 



0000 

000 
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Intensity 






Intensity 


WaTC-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4752.012 


Na? 


00 


4765.652 




2 


4752.125 




0000 


4765.851 




0000 


4752.289 


Ni 


2 


4766.050 


Mn 


3 


47S2.47I 




0000 


4766.621 


Mn 


4 


4752.613 


Ni 


3 


4766.827 


Cr 


000 


4753-087 




000 


4766.966 




00 


4753.560 




0000 


4767.066 




000 


4754.225 s 


Mn 


7 


4767.339 


Fe? 


0000 


4754549 


Co 


00 


4767.471 




0000 


4754-949 


Ni 


I 


4768.049 


Cr 


00 


4755342 




00 


4768.276 


Co 


000 


4755.463 




000 


4768.519 




3 


4755.714 




0000 


4768.595 


Fe 


2 


4755.889 




00 


4768.891 







4756.019 




000 


4769.030 




0000 


4756.300 


Cr 


2 


4769.222 




GOOD 


4756.552 




000 


4769.991 


Ti 


00 N 


4756.705 


Ni 


3 


4770.188 




000 


4756-913 




0000 


4770.881 




000 Nd? 

* 


4757.213 




0000 


4771.279 


TiCo 


T)0 


4757.509 




000 


4771.478 




0000 


4757.771 


Fe 


2 


4771.664 




3 


4758.042 




000 N d? 


4771.903 


Fe 


2 


4758.308 


Ti 


I 


4772.086 




0000 


4758.615 




000 


4772.359 




0000 


4758.918 




00 


4772.511 




000 


4759.107 




00 N 


4772.814 




0000 


4759.463 


Ti 


2 


4773007 


Fe 


4 


4759.716 




0000 


4773.209 




0000 


4759.858 




0000 


4773.333 




000 


4759.959 




0000 


4773.471 




0000 


4760.113 




000 


4773.605 




00 


4760.261 




00 


4773.715 




0000 


4760.405 




0000 


4773.900 




0000 


4760.935 




000 


4774.153 




000 


4761.294 




00 N 


4774.728 




0000 


4761.439 




000 N 


4775.330 




000 


4761.718 


Mn 


3 


4775.690 




0000 N 


4761.899 




0000 


4776.072 




000 


4762.567 


Mn 


5 


4776.259 


Fe 


00 


4762.820 


Ni 


I 


4776.546 


Co 


od? 


4762.969 







4776.678 




000 


4764.108 


Ti-Ni 


4d 


4777.370 




0000 


4764.282 




0000 


4777.780 




000 


4764.479 


Cr 


00 


4777.916 




000 


4764.720 







4778.441 


Ti 


00 


4764.839 




0000 


4778.767 




0000 


4764.945 




000 


4779-634 


Fe 


I 


4765.183 




000 


4780.169 


Co 


2 


4765.314 




0000 


4780.640 




0000 
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n 



Wave-length 



4781.007 
4781.201 
4781.639 

4781.913 
4782.256 

4782.467 

4782.998 

4783.169 

4783.613 s 

4784.048 

4784.189 
4784.898 

4785.256 
4785-872 
4786.145 

4786.309 
4786.472 

4786.727 
4787.003 
4787.289 

4787.694 
4788.018 

4788.403 
4788.952 
4789.122 

4789.324 
4789.S28 

4789.638 

4789.849 
4790.522 

4790-755 
4790.937 
4791.157 
4791-329 
4791-439 
4791-787 
4792.393 
4792.500 
4792.702 
4793-045 
4793.635 
4793-927 
4794-165 

4794.549 
4794.850 
4795-024 
4796.041 
4796.228 
4796.373 

4796.551 



Substance 



Mn 



Fe? 

Ni 
Ni 
Fc 



Fe? 
Fe 

Cr 

Fe 
Cr 



Fc? 



Ti-Cr 
Co 



Cr-Ti 



Intensity 

and 
Character 



000 

0000 

000 N d? 

00 

000 

0000 

000 

00 

6 

000 



0000 

0000 

000 



0000 

o 

3 

2 

0000 

0000 

I 

0000 

3 

0000 
000 

2 
0000 

3 

00 

000 

000 

00 



I 

0000 
0000 
00 

2 

I 

0000 

0000 

000 

00 

0000 

0000 

000 

0000 

00 

0000 



Wave -length 



4796.852 

4797.090 

4797.230 

4797.352 

4797.544 

4797.813 
4797.908 

4798.169 

4798.293 

4798.453 
4798.724 

4798.921 

4799.255 
4799.437 
4799.598 

4799-771 

4799.984 

4800.080 
4800.322 

4800.505 
4800.728 
4800.842 
4801.027 
4801.213 
4801.421 
4801.806 
4802.100 
4802.709 
4802.879 
4803.072 

4803.233 
4803.871 

4804.232 

4804.706 

4804.833 
4805.035 
4805.191 } 
4805.285 s 
4805.476 

4805.606 

4806.437 
4806.523 

4806.801 
4806.984 

4807.179 

4807.411 

4807.725 

4807.900 
4808.340 

4808.733 



Substance 



Ti 
Fe 



Fe 

Ti 
Cd 



Ni-Fe 
Cr 



Fe 



Co? 



Ti 



Ni 

Cr 
Fe 

Ti 



Intensity 

and 
Character 



0000 N 

000 

000 

000 

0000 

0000 

0000 

0000 

000 

I 
I 



0000 

0000 

I 

0000 

I 

00 
000 
0000 
0000 

2 
0000 

I 

ooooNd? 

000 

0000 

00 

0000 

2 

0000 

0000 

000 



000 

0000 

o 
3 

0000 

o 

000 

000 

0000 

0000 

2 

000 

000 

I 


00 
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Wave-length 



4808.868 

4809.062 

4809.332 

4809.455 
4809.661 

4809.803 

4810.124 

4810.724 s 

4810.922 

4811.235 
4811.542 

4812.179 
4812.427 
4812.538 
4813.081 
4813.187 
4813.300 

4813.447 
4813.661 

4813.908 

4814.166 

4814.451 
4814.559 
4814.776 

4815.057 
4815.239 
4815.412 

4815.492 

4815.674 
4815.820 
4816.013 
4816.II9 
4816.319 
4816.606 
4816.865 
4817.148 

4817.559 
4817.820 

4817.988 

4818.217 

4818.428 

4818.569 

4818.843 
4819.205 

4819.369 

4819.525 
4819.830 

4820.593 
4821.189 

4821.309 



Substance 



Fe 



Zn 

Ti 

Ni 
Ti 



Co 



Ni? Fe? 



Ti 



Intensity 

and 
Character 





00 

00 

000 

0000 

0000 

00 

3 

000 

00 

000 

00 

0000 

o 

000 
0000 

0000 

I 

0000 N 
000 N 

000 

000 

00 

0000 

0000 

000 

0000 

0000 

0000 

0000 

00 

000 

0000 d? 

0000 
0000 

0000 N 

0000 

2 

000 
0000 
0000 

0000 N 

0000 
0000 
0000 
0000 . 

I 

000 




Wave -length 



4821.667 
4821.788 
4822.521 

4822.752 
4822.857 
4823.003 

4823.145 
4823.267 

4823.489 

4823.697 s 

4824.077 

4824.325 s 

4824.502 

4824.613 

4824.775 

4825.018 

4825.145 
4825.530 

4825.666 

4825.787 
4825.907 
4826.554 

4827.029 

4827.458 
4827.637 

4827.804 

4828.513 
4828.899 

4829.042 

4829.214 

4829.351 
4829.492 

4829.551 
4829.878 

4830.486 

4830.707 
4831.365 
4831.578 
4831.831 

4832.099 

4832.233 
4832.460 

4832.615 

4832.731 
4832.905 

4833.075 
4833.378 

4833.559 
4833.761 
4834.019 



Substance 



Mn 
Fe 



Ti 



V 
Ti 



Ni 
Cr 



Ni 
V 



V 
Fc 



Intensity 

and 
Charactei 



000 

0000 

000 

000 

000 

0000 

0000 

0000 

000 

5 
000 N 

3 
0000 

000 

0000 

0000 

000 

00 

000 

0000 

000 

0000 

000 N 

0000 

000 

00 

0000 N 

0000 

0000 

3 
0000 

0000 

2 

0000 

0000 

0000 

3 
000 

00 

0000 

0000 

0000 

00 

0000 

3 

0000 

000 
0000 
0000 
000 
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*▼€- length 



^^34.538 
4834.695 
4034.796 
4834.998 
4835.276 

4835.471 
4835.729 

4835.888 

4836.059 

4836.187 

4836.313 
4836.423 
4836.649 

4836.858 
4837.044 
4837.230 

4837.382 
4837.584 
4837.850 
4838.009 
4838.130 
4838.277 

4838.404 

4838.526 

4838.699 

4838.837' 

4839.012 

4839.305 
4839.548 

4839.734 
4839.973 
4840.075 
4840.193 
4840.449 
4840.501 
4841.074 
484x683 

4841.859 
4842.977 
4842.159 
4842.395 
4842.774 
4842.918 
4842.980 
4843.123 
4843336 

4843.554 
4843.690 



Substance 



Fc 



Fc 
Ti 



Cr 



Fc, Ni 



Fc 



Co 
Fc 
Ti 



Fe 
Fc 



Intensity 

and 
Character 



0000 

0000 

0000 

I 

000 

000 

0000 

000 

0000 

0000 

2 

0000 

0000 



0000 

0000 

00 

0000 

0000 

0000 

0000 

0000 

0000 

00 

0000 

0000 

2 

I 

0000 

0000 N 

0000 

3 

0000 

000 

0000 

2 

3 
3 

0000 
0000 

o 

000 
0000 
0000 
0000 

I 

000 

3 

000 
00 



Wave-length 



4843.880 
4844.032 
4844.210 
4844.408 
4844.498 

4844.688 
4844.887 

4845.061 

4845-363 
4845-533 

4845.692 
4845.843 
4845.991 
4846.187 
4846.342 

4846.571 

4846.898 

4847-375 
4847-497 
4847.634 

4847.809 

4847-924 

4848.110 

4848.273 

4848.438 

4848.605 
4848.656 
4848.836 

4849.078 
4849.261 

4849-357 

4849.526 
4849.738 
4849.845 

4850.063 
4850.386 

4850.934 

4851.126 
4851.321 
4851.508 
4851.689 
4851.864 

4852.055 

4852.208 

4852.743 
4852.927 

4853.221 

4853.467 
4853.726 
4853.960 



Substance 



Fc 
Mn 



Fe 



Ca 



Ti 



Fc 



Cr 



Ca, V 



Intensity 

and 
Character 



0000 

0000 

I 

0000 

000 

00 

0000 

000 

000 

000 

0000 

I 

000 

0000 N 
0000 N 
000 N d 

0000 

0000 



0000 

0000 

000 

0000 

000 

2 

0000 

000 

0000 

I 

0000 



0000 

0000 

00 

0000 

000 

0000 

0000 

0000 

0000 

I 

0000 N 
000 

00 
2 

0000 N 
0000 N 

000 

0000 

00 
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Wave -length 



^854.060 
4854.346 

4854.535 
4854.809 

4855.059 
4855.348 
4855.416 
4855.600 
4855.740 
4855.859 
4856.084 
4856.203 
4856.380 
4856.580 
4857.082 
4857.280 
4857.579 

4857.744 
4857.967 
4858.323 
4858.443 
4858.508 

4858.675 
4858.968 
4859.221 
4859.316 

4859-485 
4859.667 

4859-928 S 

4860.203 
4860.401 
4861.173 

4861.527 s 

4862.029 

4862.134 

4862.368 
4862.550 

4862.7^2 

4862.783 
4863.277 
4863.431 
4863.649 

4863.833 

4863.961 
4864.160 
4864.362 

4864.505 
4864.726 
4864.919 

4865.798 



Substance 



Fe 

Ni 
Fe 
Ti 



Ni 



Fe? 
Fe 



H 
Cr 



Fe 



Intensity 

and 
Character 



0000 

000 

0000 

000 

I 

000 

0000 

3 

0000 

2 

0000 

I 

GO 

0000 
000 
000 

I 

0000 

000 N 

0000 

000 

0000 

0000 

0000 

000 

o 

0000 
0000 

4 

0000 

00 



»30 



00 

000 

0000 

000 



000 

0000 

000 

2 

0000 



0000 

I 

0000 


I 



Wave-length 



4866.465 

4866.930 
4867.071 

4867.724 
4867.822 
4868.056 
4868.296 
4868.451 
4868.599 

4868.991 
4869.119 
4869.330 
4869.652 

4870.230 
4870.323 

4870.603 
4870.829 
4870.996 
4871.232 
4871.404 
4871.512 

4871.867 

4872.112 

4872.332 

4872.692 

4872.885 

4873.092 

4873.276 

4873.440 

4873-630 

4873-792 

4873.935 
4874.055 

4874.196 

4874.379 

4874.544 
4874.693 

4874.834 
4874.976 

4875.277 
4875.215 
4875.381 
4875.522 
4875.671 
4875.921 

4876.060 

4876.275 

4876.384 
4876.586 

4876.666 



Substance 



Ni 



Co 
Ti 



Fe? 
Ti 

Ni.Cr 

Fe 

Fe 



Ni 



Ni 



V 
Fe 



Intensity 

and 
Character 



2 

0000 
0000 
00 

0000 

I 

0000 

o 

cod? 

0000 

0000 

0000 

o 

00 

I 

000 N 
ooooN 

3 
000 

0000 

5 

0000 N 
I 

4 

0000 N 

0000 

000 

0000 



2 

0000 

00 

0000 



0000 



0000 

000 



0000 



0000 

0000 

I 

0000 

2 

0000 

000 

I 

00 



» Width of F is 0.750, 
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Intensity 


tf 




Intensity 


Wave -length 


SulMtanoe 


and 
Character 


Wave-len^ 


Substance 


and 
Character 


4876.855 




000 


4888.822 


Fc 


2 


4877.772 







4889.011 




0000 


4878.033 




000 N 


4889.187 


Fe? 


3 


4878-313 


Ca 


3 


4889.294 


Fe 


2 


4878.407 


Fc 


4 


4889.830 




0000 


4878.690 




0000 


4890.397 




0000 


4878.902 




000 


4890.620 




0000 


4879.331 




000 


4890.948 s 


Fe 


6 


4879.701 




0000 


4891.223 




000 


4879883 




0000 


4891.332 


Co 


000 


4880.225 




000 


4891.683 


Fe 


8 


4880.501 




0000 


4892.047 




000 


4880.715 




000 


4892.138 




0000 


4881.128 


Ti 


000 


4893.030 


Fe 


I 


4881.448 




0000 


4893.228 




000 


4881.739 


V 


iN 


4893.434 




0000 


4881.904 


Fe 


2 


4893.606 




000 


4882.129 




0000 


4893.751 




0000 


4882.336 


Fe 


3 


4893.886 




000 


4882.518 


Ti 


000 


4893.997 




00 


4882.670 




000 


4894.141 




0000 


4882.891 




000 


4894.551 




000 N 


4883.091 




0000 N 


4894-743 




00 


4883.313 




0000 N 


4894.977 




0000 


4883.651 




000 N 


4895.214 




0000 


4883.867 


Yt earth 


2 


4895.841 




000 N 


4884.084 




000 


4896.625 


Fc 


I 


4884.242 


Mn 


000 


4896.763 




000 


4884.779 







4897.379 




0000 


4884.984 




000 


4897.652 




000 


4885.124 




000 


4898.652 




0000 


4885.264 


Ti 


2 


4898.798 




0000 


4885.418 




0000 


4899.702 




000 Nd? 


4885.620 


Fc 


3 


4899.917 




0000 


4885.802 




0000 


4900.095 s 


Ti La 


2 


4885.955 


Cr 





4900.301 s 


Y? 


2 


4886.132 


Cr 


00 


4900.455 




0000 


4886.268 




0000 


4900.648 




0000 


4886.359 




0000 


4900.808 




000 


4886.522 


Fe 


3 


4901.002 




00 


4886.757 




0000 


4901.152 


Ti 





4886.899 




000 


4901.498 




0000 N 


4887.027 




0000 


4901.793 




000 N 


4887.187 


Ni, Cr 


2 


4902.028 




000 N 


4887.381 


Fe? 


2 


4902.257 




0000 


4887.549 




00 


4902.416 




000 


4887-715 




0000 


4902.562 




000 


4887.879 




000 


4903.278 




0000 


4888.344 




000 


4903-440 \ s 

4903.502 ) 


Cr 





4888.706 


Cr 


00 


Fe 


5 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. VH. 

By Henry A. Rowland. 







Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


4903.896 




0000 


4913.980 


• 
• 


000 N 


4904.350 




000 


4914.150 




2 


4904.597 


• 


3 


4914.401 




0000 


4905.009 




0000 


4914.583 




0000 


4905.310 


Fe? 





4914.702 




0000 


4905.981 




000 N d? 


4915.414 


Ti 


000 


4906.316 




000 


4915.952 




coco 


4906.578 




0000 


4916.026 




0000 


4906.885 




0000 


4916.426 




000 


4906.952 


Cr 


000 


4916.660 




00 


4907.232 




0000 N 


4916.852 




0000 


4907.494 




0000 


4917.028 




0000 


4907.681 




0000 


4917.134 




0000 


4907.918 


Fe 


2 


4917.410 


Fe 


2 


4908.209 




oN 


4917.529 




0000 


4908.450 




0000 


4918.004 




000 


4908.673 




000 


4918.190 


Fe 


I 


4908.784 




000 


4918.349 




0000 


4909.012 




0000 


4918.543 


Ni 


2 


4909.283 




000 


4918.886 


Ni 





4909.377 




0000 


4919.174 s 


Fe 


6 


4909.566 


Fc 


2 


4919.482 




0000 


4909.888 




000 


4919.624 




000 


4910.198 


Fe 


3 


4919.923 




ODD 


4910.505 


Fe 


2 


4920.047 




00 


4910.753 


Fe 


2 


4920.241 




0000 


4910.952 




000 N 


4920.474 




0000 


4911.205 




000 


4920.685 S 


Fe 


10 


4911-374 




I 


4920.862 




000 


4911.568 




000 


4921.147 


La 





4911.717 







4921.344 




0000 


4911.963 


Fe 


I 


4921.577 




0000 


4912.199 


Ni 


I 


4921.774 




0000 


4912.362 




0000 


4921.963 


LaTi 


I 


4912.666 




000 


4922.164 




0000 


4912.964 




0000 


4922.336 


Ni 


000 


4913.157 




000 


4922.446 


Cr 


2 


4913.3" 




00 


4922.665 




0000 


4913.450 




0000 


4922.842 




0000 


4913.803 


Ti 


2 


4922.995 




000 
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Wave-length 



4923.155 

4923.329 
4923.540 

4923.813 

4924.107 S 

4924.299 
4924.478 
4924.764 

4924.956 S 

4925.140 
4925.261 
4925.450 

4925.594 
4925.746 
4926.334 

4926.577 
4926.873 

4927.022 

4927.123 

4927.447 
4927.601 

4927.650 

4927.842 

4928.050 

4928.297 

4928.511 

4930.241 

4930.486 

4930.655 

4930.977 
4931.296 

4931.91 1 
4932.194 

4932.246 

4933.367 

4933.514 

4933.847 

4934.054 

4934.214 } 

4934.277 5 
4935.048 

4935.595 
4935.827 
4936.015 
4936.512 
4936.876 

4937.245 
4937.524 
4937.705 
4937.902 



Substance 



Fe? 
Fe 



Fc 

Fe 

Ni 



Fc 

Fe 
Ti 
Fe 

Ni 



Ni 

Fe 

Fe 
Ba 



Ni 
Cr 



Ni? 
Ti 



Intensity 

and 
Character 



0000 
00 

000 d 
0000 d 

5 
0000 

00 

000 

3 
0000 

0000 

00 

000 

I 

000 

0000 N 

000 

000 

0000 

000 

I 

0000 

0000 Nd? 

2 

0000 d 



000 

2 

0000 

00 

000 

0000 

000 





2 

000 N d? 



3 
4 
0000 

000 

0000 

2 

I 

0000 

00 

3 
0000 

000 



Wave-length 



Substance 



4938.150 
4938.350 
4938.467 
4938.997 
4939.416 

4939.654 
4939.868 

4939.998 
4940.152 

4940.257 
4940.669 

4940.885 
4941.132 
4941.391 
4941.496 

4941.752 
4942.002 
4942.083 
4942.660 

4942.774 
4943.480 

4943.623 

4944.087 

4944.467 

4944.751 

4945.457 
4945.622 

4945.814 
4946.215 
4946.344 

4946.568 

4947.778 
4948.120 
4948.368 
4948.520 

4948.773 

4949.753 
4950.291 

4950.555 
4950.801 

4951.606 

4952.461 

4952.635 
4952.823 

4953.015 
4953.197 
4953.392 
4953.612 

4953.907 
4954.179 



Fc 

Fe 
Fe 

Fc 



Cr 



Ni 
Fe 

Ni 

Fe 



Fe 



Fe 
Fe 

Ni 



Intensity 

and 
Character 



0000 

2 
000 

4 
2 

0000 

3 
0000 

0000 

000 

000 

ooooNd? 

0000 

0000 

0000 

0000 

0000 

0000 

2 

000 

0000 

0000 

0000 

00 

000 

0000 

I 

I t 



0000 

3 
00 

0000 

000 

000 

0000 N 

0000 

2 

0000 N 

0000 N 

000 

I 

0000 

2 

0000 N 

0000 N 

2 

0000 N 

000 N 

0000 
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Wave-length 



4954.472 
4954-782 
4954.986 
4956.152 
4956.922 

4957.480 S 

4957.650 

4957.785 s 

4957.878 
4958.207 

4958.431 
4959.320 

4959.381 
4960.526 
4961.039 
4961.235 
4961.564 
4962.095 
4962.298 
4962.467 
4962.751 
4962.905 
4963.087 

4963.245 
4963.725 
4964.312 

4964.903 
4965.107 
4665.351 
4965.580 
4965.986 
4966.036 
4966.270 
4966.460 
4966.761 
4966.979 
4967.449 

4967.571 
4967.700 

4967.859 

4968.080 

4968.569 

4968.769 

4968.880 

4969.028 

4970.098 

4970.291 

4970.382 

4970.671 
d970.829 



Substance 



Fc 
Cr 



Fc 
Fe 

Ti 



Sr? 
Fc 



Ti 
Cr 

Ni 



Mn 
Fe 



Ni 

Fe 

Ti 
Fe 

Fe 
Fe 



Intensity 

and 
Character 



0000 

I 

2 

000 

0000 

5 
0000 

8 

000 

0000 

00 

0000 

00 

0000 

0000 

00 

0000 



0000 

000 

2 

0000 

0000 

0000 

0000 

000 

000 

I 



0000 

0000 

00 

4 
000 

0000 

0000 

0000 

0000 

00 

0000 

3 
00 



I 

0000 

3 
0000 

0000 

I 

o 



Wave-length 



4971.531 
4972.096 

4972.357 
4972.572 
4972.832 
4973.088 

4973.281 S 

4973.533 
4973.827 
4974.431 
4974.537 
4974.642 

4974.728 

4975.530 
4975.588 
4975.729 
4976.314 
4976.508 

4976.671 
4976.868 

4977.056 

4977.833 
4977.891 

4978.104 
4978.289 
4978.372 
4978.544 
4978.732 \ 

4978.785 s 

4978.863 
4979.112 
4979.232 

4979.391 
4979.485 
4979.767 
4979.885 

4980.012 

4980.143 

4980.352 s 

4980.477 
4980.723 

4981.453 
4981.550 

4981.912 s 

4982.319 

4982.682 

4982.994 
4983.205 

4983.433 

4983.644 



Substance 



Ni- 



Ti-Fe 



Ti 
Fc 

Ni 
Ni 



Fc 



Ti 



Fc 



Fc 



Ni- 



Ti 
Fe 

Fe 



Intensity 

and 
Character 



0000 N 
0000 
0000 
0000 N 

0000 

4 
0000 

0000 

000 
0000 
0000 
0000 

00 

00 

0000 

o 

I 

0000 
000 

0000 
o 

0000 
0000 N 
000 

00 

0000 



3 

0000 

0000 

0000 
000 
0000 
00 

0000 
0000 
0000 

4 
000 

000 

0000 

000 

4 
000 

4 

2 
0000 

3 
0000 
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Intensity 






Intensity 


Wave-len^h 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


4983-777 




0000 


4998.742 




0000 


4984.028 


Fe 


3 


4999.141 




0000 


4984.297 


Ni 


2 


4999.297 


Fe 





4984.476 




0000 


4999.439 




0000 


4984.632 




0000 


4999.689 s 


Ti, La 


3 


4984.806 




00 


5000.388 




000 


4985.432 


Fe 


3 


5000.526 


Ni- 


2 


4985730 


Fe 


3 


5000.721 




0000 


4985.941 




0000 


5000.917 




000 


4986.165 


Cr 


00 


5001.165 


Ti 





4986.403 


Fe 


I 


5001.387 




0000 


4987.088 




00 


5001.654 




000 


4987.260 




0000 


5002.044 


Fe 


5 


4987.452 




0000 


5002.510 




0000 


4987.610 




0000 


5002.771 




0000 


4987.827 




0000 


5002.976 


Fe 


2 


4988.030 




0000 


5003.924 


Ni 





4988.313 




000 


5004.056 




0000 


4988.535 




0000 


5004.226 


Fe 





4989.130 


Fe 


2 


5004.393 




0000 


4989.325 


Ti 


00 


5004.547 


Cr 


000 d 


4989.730 




0000 


5005.068 




00 


4990.147 




000 


5005.347 


Mn 





4990.625 


Fe 





5005.581 




000 


4991.247 


Ti 


3 


5005.675 


Pb? 


0000 


4991.452 


Fe, La 


2 


5005.896 s 


Fe 


4 


4992.036 




00 


5006.306 s 


Fe 


5 


4992.252 




0000 N 


5006.556 




000 


4992.461 




000 


5006.709 




000 


4992.657 




0000 


5006.870 




000 


4992.962 




000 


5007.398 ) 

5007.461 J 


Ti 


3 


4993-173 




0000 


Fe 


2 


4993.531 







5007.912 




00 


4993.699 




0000 


5008.217 




0000 


4993.864 


Fe 





5008.409 




0000 


4993.926 




000 


5008.632 




0000 


4994.114 




0000 


5008.825 




000 


4994.316 s 


Fe 


3 


5009.370 




0000 


4995.208 




0000 Nd? 


5009.604 




000 


4995.586 




00 


5009.829 


Ti, Co 


00 


4995.835 




00 


5010.006 




0000 d? 


4996.050 




0000 


5010.199 


Ni 





4996.375 




0000 


5010.396 




00 


4996.558 




000 


5010.506 




000 


4996.812 




0000 


50II.II9 


Ni 





4997.024 


Ni 


I 


5011.384 




000 


4997.161 




0000 


5012.252 


Fe 


4 


4997.283 


Ti 





5012.335 




I 


4998.139 




000 N 


5012.490 




0000 


4998.408 


Ni 


I 


5012.625 


Ni 


I 
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TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 



Wave-length 



5012.773 
5012.875 

5013-479 
5013.644 

5013.871 

5013-953 
5014.100 

5014.236 
5014.369 \ 

5014-457 s 

5015-123 

5015-304 
5015.476 

5016.220 
5016.340 
5016.504 
5016.659 

5016.864 
5017.060 
5017.228 

5017.370 

5017.562 
5017.762 

5017.997 

5018.210 
5018.463 

5018.629 

5019.059 
5019.364 

5019.664 

5019.912 

5020.208 s 
5020.675 

5020.873 

5020.998 
5021.177 
5021.328 
5021.778 

5021.869 
5022.108 
5022.240 
5022.414 

5023.052 

5023.221 

5023.372 

5023.5^ 

5023.674 
5023.819 

5024.010 
5024.190 



Subfttanoo 



Cr,Ti 
Ti 



Ti 
Fe 
Fc 



Ti 



Fe 



Ni 



Ni 
Fc 



Ti 



Fc 

Cr 

Fe 
Ti 

Fe 

Fe 



Intensity 

and 
Character 



0000 



2 

0000 



0000 

00 

000 

2 

3 
3 

0000 

000 

000 

2 

0000 

00 

0000 



0000 

0000 

0000 

3 

000 

0000 N 
I 

4 
0000 N 

000 

0000 

00 

2 

000 

0000 

00 

000 

0000 



000 

000 

0000 

3 

2 

0000 



0000 



0000 

000 

0000 



Wave-length 



5024.403 

5025.027 
5025.256 
5025.482 

5025.749 
5025.938 

5026.086 
5026.670 

5027.305 

5027.406 

5027.531 
5027.707 
5027.798 

5027.939 

5028.101 
5028.308 

5028.537 

5028.719 
5029.660 
5029.805 
5029.994 
5030.096 
5030.218 

5030.817 
5030.960 
5031.058 
5031.199 
5031.361 
5031.939 

5032.092 
5032.252 
5032.560 
5032.912 

5033.305 

5033.714 

5033.835 
5033.960 

5034.354 
5034.530 
5035.542 
5035.846 
5036.089 ) 

5036.155 s 

5036.332 

5036.449 

5036.645 

5036.909 

5037.105 

5037.375 

5037.496 



Subatanoe 



Ti 

Ni 

Ti 



Fe 



Fc 
Fc 



Fe 



Ni 



Ni 

Ti 

Ni 

Fe 
Ti 

Fc 



Intensity 

and 
Character 



000 

3 
00 

00 

I 

000 

0000 

0000 

3 

00 

000 

0000 

0000 
I 

0000 

2 

000 

0000 

0000 

I 

000 

0000 

0000 

000 

00 

0000 
3 

000 
0000 
00 
0000 

000 N 

00 

0000 N 

000 
000 
000 
000 
0000 

5 

000 Nd? 

3 

2 

0000 



2 

ooooNd? 

00 

0000 

0000 
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Wave-len^h 



Substance 



5037.669 
5037.885 

5037.983 

5038.579 

5038.774 

5038.974 
5039.065 

5039.239 
5039.428 

5039.542 
5039683 

5039.951 
5040.138 
5040.300 
5040.422 
5040.644 
5040.787 
504O.908 
5041.069 
5041.255 
5041.499 

5041.633 
5041.795 

5041.936 
5042.033 
5042.200 
5042.367 

5043.475 
5043.761 
5043.885 
5044.011 
5044.212 

5044.394 
5044.945 
5045.454 
5045.582 
5046.379 
5047.107 
5047.301 

5047.483 
5047.726 

5047.898 

5048.120 

5048.242 

5048.409 

5048.612 

5049.035 

5049.192 
5049.384 
5049.607 



Ti 

Ni? 



Fc 

Ni 



Ti 



Ti 

Fc 
Fc 
Ti 

Ca 
Fc 

Ni 

Ni 
Ti 



Ni, Co-Fe 
Ti 



Ni 

Fc 

Ni- 



Intcnsity 

and 
Character 



0000 

000 

000 

2 

2 

0000 

000 

000 

3 
00 

0000 

000 

3 
0000 

000 

0000 

00 

0000 

3d? 

4 
00 

00 

2 

4 
00 

0000 

I 

000 

00 

0000 

0000 

000 

3 
0000 N 

00 

00 

000 N 

000 

000 

000 d 

0000 

0000 

00 



00 N d 

3 

2 

0000 
0000 
0000 



Wave-length 



5049.769 
5049.860 
5050.008 s 
5050.316 
5050.626 

5050.751 
5050.919 

5051.145 
5051.488 

5051.683 

5051.825 

5052.084 

5052.338 
5052.803 
5052.917 

5053-056 
5053.170 
5053.301 
5053-477 
5053.756 
5054.261 

5054.821 
5055.762 

5055.975 
5056.169 

5056.307 
5056.428 

5056.617 
5057.021 
5057.665 

5057.875 
5058.017 
5058.167 
5058.421 

5058.674 
5058.989 
5059.110 

5059.409 

5059.575 
5059.964 
5060.1 II 
5060.258 s 
5060.476 

5061.575 
5061.703 

5061.882 

5062.066 

5062.285 

5062.530 

5063.355 



Substance 



Fc 



Ni 
Fc 
Cr 



Ti 



Fc 
Fc 



Fc 

Fe, Ni 



Fc 
Fc 



Co 
Fc 



Ti 



Intensity 

and 
Character 



0000 

0000 

6 

000 

000 

0000 

000 

00 

000 N 
I 

4 



oN 

00 

0000 



00 

0000 

000 

00 N 

000 

I 

000 

0000 

00 

000 

000 

000 

I 



0000 

000 

I 

000 N 

00 

0000 

0000 

000 

0000 

00 

0000 

3 
0000 

000 

000 

00 

000 N 



0000 

00 
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TABLE OF SOLAR SPECTRUM WA VE-LENGTHS 







Intensity 






Intensity 


Wave-length 


Substanoe 


and 
Character 


Ware-length 


Substance 


and 
Character 


4808.868 


Fe 





4821.667 




000 


4809.062 




00 


4821.788 




0000 


4809.332 




00 


4822.521 




000 


4809.455 




000 


4822.752 




000 


4809.661 




0000 


4822.857 




000 


4809.803 




0000 


4823.003 




0000 


4810.124 




00 


4823.145 




0000 


4810.724 s 


Zn 


3 


4823.267 




0000 


4810.922 




000 


4823.489 




000 


4811.235 


Ti 


00 


4823.697 s 


Mn 


5 


4811.542 




000 


4824.077 




000 N 


4812.179 


Ni 


00 


4824.325 s 


Fe 


3 


4812.427 


Ti 


0000 


4824.502 




0000 


4812.538 







4824.613 




000 


4813.081 




000 


4824.775 




0000 


4813.187 




0000 


4825.018 




0000 


4813.300 







4825.145 




000 


4813.447 




0000 


4825.530 




00 


4813.661 


Co 


I 


4825.666 


Ti 


000 


4813.908 




0000 N 


4825.787 




0000 


4814.166 




000 N 


4825.907 




000 


4814.451 




000 


4826.554 




0000 


4814.559 




000 


4827.029 




000 N 


4814.776 




00 


4827.458 




0000 


4815.057 




0000 


4827.637 


V 


000 


4815.239 




0000 


4827.804 


Ti 


00 


4815.412 




000 


4828.513 




0000 N 


4815.492 




0000 


4828.899 




0000 


4815.674 




0000 


4829.042 




0000 


4815.820 




0000 


4829.214 


Ni 


3 


4816.013 




0000 


4829.351 




0000 


4816.II9 




00 


4829.492 




0000 


4816.319 




000 


4829.551 


Cr 


2 


4816.606 




0000 d? 


4829.878 




0000 


4816.865 




0000 


4830.486 




0000 


4817.148 




0000 


4830.707 




0000 


4817.559 




0000 N 


4831.365 


Ni 


3 


4817.820 




0000 


4831.578 




000 


4817.988 


Ni? Fe? 


2 


4831.831 


V 


00 


4818.217 




000 


4832.099 




0000 


4818.428 




0000 


4832.233 




0000 


4818.569 




0000 


4832.460 




0000 


4818.843 




0000 N 


4832.615 


V 


00 


4819.205 




0000 


4832.731 




0000 


4819.369 




0000 


4832.905 


Fe 


3 


4819.525 




0000 


4833-075 




0000 


4819.830 




0000 


4833.378 




000 


4820.593 


Ti 


I 


4833.559 




0000 


4821.189 




000 


4833.761 




0000 


4821.309 







4834.019 




000 
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Intensity 






Intensity 


WaTe-leiig:th 


Subtunoe 


and 
Character 


Wave-length 


Substance 


and 
Character 


4834.164 




0000 


4843.880 




0000 


4834.356 




0000 


4844.032 




0000 


4834.538 




0000 


4844.210 


Fc 


I 


4834.695 


Fc 


I 


4844.408 


Mn 


0000 


4834.796 




000 


4844.498 




000 


4834.998 




000 


4844.688 




00 


4835.276 




0000 


4844.887 




0000 


4835.471 




000 


4845.061 




000 


4835.729 




0000 


4845.363 




000 


4835.888 




0000 


4845.533 




000 


4836.059 


Fe 


2 


4845.692 




0000 


4836.187 




0000 


4845.843 


Fc 


I 


4836.313 


Ti 


0000 


4845.991 




000 


4836.423 







4846.187 




0000 N 


4836.649 




0000 


4846.342 




0000 N 


4836.858 




0000 


4846.571 




000 Nd 


4837.044 


Cr 


00 


4846.898 




0000 


4837.230 




0000 


4847.375 




0000 


4837.382 




0000 


4847.497 


Ca 





4837.584 




0000 


4847.634 




0000 


4837.850 




0000 


4847.809 




0000 


4838.009 




0000 


4847.924 




000 


4838.130 




0000 


4848.110 




0000 


4838.277 




00 


4848.273 




000 


4838.404 




0000 


4848.438 




2 


4838.526 




0000 


4848.605 


Ti 


0000 


4838.699 




2 


4848.656 




000 


4838.837 ' 


Fe,Ni 


I 


4848.836 




0000 


4839.012 




0000 


4849.078 


Fc 


I 


4839.305 




0000 N 


4849.261 




0000 


4839.548 




0000 


4849.357 







4839.734 


Fc 


3 


4849.526 




0000 


4839.973 




0000 


4849.738 




0000 


4840.075 




000 


4849.845 


Cr 


00 


4840.193 




0000 


4850.063 




0000 


4840.449 


Co 


2 


4850.386 




000 


4840.501 


Fc 


3 


4850.934 




0000 


4841.074 


Ti 


3 


4851.126 




0000 


4841.683 




0000 


4851.321 




0000 


4841.859 




0000 


4851.508 




0000 


4842.977 







4851.689 


Ca, V 


I 


4842.159 




000 


4851.864 




0000 N 


4842.395 




0000 


4852.055 




000 


4842.774 




0000 


4852.208 




00 


4842.918 




0000 


4852.743 




2 


4842.980 


Fe 


I 


4852.927 




0000 N 


4843.123 




000 


4853.221 




0000 N 


4843336 


Fc 


3 


4853.467 




000 


4843.554 




000 


4853.726 




0000 


4843.690 




00 


4853.960 




00 



' Is this Si ? 
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TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 



Wave -length 



^854.060 
4854.346 

4854.535 
4854.809 

4855.059 
4855.348 

4855.416 
4855.600 
4855.740 
4855.859 
4856.084 
4856.203 
4856.380 
4856.580 
4857.082 
4857.280 

4857-579 
4857.744 

4857.967 

4858.323 

4858.443 
4858.508 

4858.675 
4858.968 
4859.221 
4859.316 

4859.485 
4859.667 

4859.928 S 

4860.203 
4860.401 
4861.173 

4861.527 s F 

4862.029 

4862.134 

4862.368 

4862.550 

4862.732 

4862.783 

4863.277 

4863-431 
4863.649 

4863.833 
4863.961 

4864.160 

4864.362 

4864.505 

4864.726 

4864.919 

4865.798 



Substance 



Fc 

Ni 
Fe 
Ti 



Ni 



Fc? 



Fc 



H 
Cr 



Fe 



Intensity 

and 
Character 



0000 

000 

0000 

000 

I 

000 

0000 

3 

0000 

2 
0000 

I 

00 
0000 
000 
000 

I 

0000 

000 N 

0000 

000 

0000 

0000 

0000 

000 



0000 

0000 

4 

0000 

00 



'30 

o 

00 

000 

0000 

000 



000 

0000 

000 

2 

0000 



0000 

I 

0000 


I 



Wave-length 



4866.465 
4866.930 
4867.071 

4867.724 

4867.822 
4868.056 
4868.296 
4868.451 
4868.599 

4868.991 
4869.119 
4869.330 
4869.652 
4870.230 

4870.323 

4870.603 
4870.829 
4870.996 
4871.232 

4871.404 
4871.512 
4871.867 

4872.112 

4872.332 

4872.692 

4872.885 

4873.092 

4873.276 

4873.440 

4873.630 

4873.792 

4873.935 
4874.055 

4874.196 

4874.379 

4874-544 
4874.693 

4874.834 

4874.976 

4875-277 
4875.215 

4875.381 

4875.522 

4875.671 
4875.921 

4876.060 

4876.275 

4876.384 

4876.586 
4876.666 



Substance 



Ni 



Co 
Ti 



Fc? 
Ti 

Ni,Cr 

Fc 

Fc 



Ni 



Ni 



V 
Fc 



Intensity 

and 
Character 



2 

0000 

0000 

00 

0000 

I 

0000 


00 d? 

0000 
0000 

0000 
o 

00 

I 

000 N 
0000 N 

3 
000 

0000 

5 

0000 N 
I 

4 

0000 N 

0000 

000 

0000 



2 

0000 

00 

0000 



0000 



0000 

000 



0000 



0000 

0000 

I 

0000 

2 

0000 

000 

I 

00 



»Wjdtb of F is 0.750. 
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Intensity 


* 




Intensity 


Wave- length 


Substance 


and 
Character 


Wave-len^ 


Substance 


and 
Character 


4876.855 




000 


4888.822 


Fe 


2 


4877.772 







4889.011 




0000 


4878.033 




000 N 


4889.187 


Fe? 


3 


4878-313 


Ca 


3 


4889.294 


Fe 


2 


4878.407 


Fe 


4 


4889.830 




0000 


4878.690 




0000 


4890.397 




0000 


4878.902 




000 


4890.620 




0000 


4879-331 




000 


4890.948 s 


Fe 


6 


4879-701 




0000 


4891.223 




000 


4879-883 




0000 


4891.332 


Co 


000 


4880.225 




000 


4891.683 


Fe 


8 


4880.501 




0000 


4892.047 




000 


4880.715 




000 


4892.138 




0000 


4881.128 


Ti 


000 


4893.030 


Fe 


I 


4881.448 




0000 


4893.228 




000 


4881.739 


V 


IN 


4893-434 




0000 


4881.904 


Fc 


2 


4893.606 




000 


4882.129 




0000 


4893-751 




0000 


4882.336 


Fe 


3 


4893.886 




000 


4882.518 


Ti 


000 


4893-997 




00 


4882.670 




000 


4894.141 




0000 


4882.891 




000 


4894.551 




000 N 


4883.091 




0000 N 


4894-743 




00 


4883-313 




0000 N 


4894-977 




0000 


4883.651 




000 N 


4895.214 




0000 


4883.867 


Yt earth 


2 


4895.841 




000 N 


4884.084 




000 


4896.625 


Fe 


I 


4884.242 


Mn 


000 


4896.763 




000 


4884.779 







4897-379 




0000 


4884.984 




000 


4897.652 




000 


4885.124 




000 


4898.652 




0000 


4885.264 


Ti 


2 


4898.798 




0000 


4885.418 




0000 


4899.702 




000 Nd? 


4885.620 


Fe 


3 


4899.917 




0000 


4885.802 




0000 


4900.095 s 


Ti La 


2 


4885.955 


Cr 





4900.301 s 


Y? 


2 


4886.132 


Cr 


00 


4900.455 




0000 


4886.268 




0000 


4900.648 




0000 


4886.359 




0000 


4900.808 




000 


4886.522 


Fe 


3 


4901.002 




00 


4886.757 




0000 


4901.152 


Ti 





4886.899 




000 


4901.498 




0000 N 


4887.027 




0000 


4901.793 




000 N 


4887.187 


Ni, Cr 


2 


4902.028 




000 N 


4887.381 


Fe? 


2 


4902.257 




0000 


4887.549 




00 


4902.416 




000 


4887.715 




0000 


4902.562 




000 


4887.879 




000 


4903.278 




0000 


4888.344 




000 


4903.440 ) g 
4903.502 ) 


Cr 





4888.706 


Cr 


00 


Fe 


5 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. VIL 

By Henry A. Rowland. 



Wave -length 



4903.896 

4904-350 

4904.597 
4905.009 

4905.310 
4905.981 
4906.316 
4906.578 
4906.885 
4906.952 
4907.232 
4907.494 
4907.681 
4907.918 
4908.209 
4908.450 
4908.673 
4908.784 
4909.012 
4909.283 

4909.377 
4909.566 

4909.888 

4910.198 

4910.505 

4910.753 
4910.952 
4911.205 

4911-374 
4911.568 

4911.717 
4911.963 
4912.199 

4912.362 
4912.666 
4912.964 

4913.157 
4913.311 
4913.450 
4913.803 



Substance 



Fe? 



Cr 



Fe 



Fe 

Fe 
Fe 
Fe 



Fe 

Ni 



Intensity 

and 
Character 



Ti 



0000 
000 

3 
0000 

o 

000 N d? 

000 

0000 

0000 

000 

0000 N 

0000 

0000 

2 

oN 

0000 

000 

000 

0000 

000 

0000 

2 

000 

3 

2 

2 

000 N 

000 

I 

000 



I 

I 

0000 

000 

0000 

000 

00 

0000 

2 



Wave-length 



4913.980 

4914.150 

4914.401 

4914.583 
4914.702 

4915.414 
4915.952 
4916.026 
4916.426 
4916.660 
4916.852 
4917.028 

4917.134 
4917.410 

4917.529 
4918.004 

4918.190 

4918.349 

4918.543 

4918.886 

4919.174 s 

4919.482 

4919.624 

4919.923 
4920.047 
4920.241 
4920.474 
4920.685 S 

4920.862 
4921.147 
4921.344 
4921.577 
4921.774 
4921.963 
4922.164 
4922.336 
4922.446 
4922.665 
4922.842 
4922.995 



Substance 



Ti 



Fe 



Fe 

Ni 
Ni 
Fe 



Fe 
La 



LaTi 

Ni 
Cr 



Intensity 

and 
Character 



000 N 

2 

0000 

0000 

0000 

000 

0000 

0000 

000 

00 

0000 

0000 

0000 

2 

0000 

000 

I 

0000 

2 

o 
6 

0000 
000 

000 

00 

0000 

0000 

10 

000 



0000 

0000 

0000 

I 
0000 

000 

2 

0000 

0000 

000 



80 



HENRY A. ROWLAND 



8l 



• 




Intensity 






Intensity 


Wave-lmcth 


Sabstanoe 


and 
Character 


Wave-length 


Substance 


and 
Character 


4923.155 




0000 


4938.150 




0000 


4923.329 


Fe? 


00 


4938.350 


Fe 


2 


4923.540 




000 d 


4938.467 




000 


4923.813 




0000 d 


4938.997 


Fe 


4 


4924.107 S 


Fc 


5 


4939.416 


Fe 


2 


4924.299 




0000 


4939.654 




0000 


4924.478 




00 


4939.868 


• Fe 


3 


4924.764 




000 


4939.998 




0000 


4924.956 s 


Fe 


3 


4940.152 




0000 


4925.140 




0000 


4940.257 




000 


4925.261 




0000 


4940.669 




000 


4925.450 


Fc 


00 


4940.885 




ooooNd? 


4925.594 




000 


4941.132 ^ 




0000 


4925.746 


Ni 


I 


4941.391 




0000 


4926.334 




000 


4941.496 




0000 


4926.577 




0000 N 


4941.752 




0000 


4926.873 




000 


4942.002 




0000 


4927.022 




000 


4942.083 




0000 


4927.123 




0000 


4942.660 


Cr 


2 


4927.447 




000 


4942.774 




000 


4927.601 


Fe 


I 


4943.480 




0000 


4927.650 




0000 


4943.623 




0000 


4927.842 




0000 Nd? 


4944.087 




0000 


4928.050 


Fe 


2 


4944.467 




00 


4928.297 




0000 d 


4944.751 




000 


4928.511 


Ti 





4945.457 




0000 


4930.241 




000 


4945.622 


Ni 


I 


4930.486 


Fe 


2 


4945.814 


Fe 


I t 


4930.655 




0000 


4946.215 


Ni 





4930.977 


Ni 


00 


4946.344 




0000 


4931.296 




000 


4946.568 


Fe 


3 


4931.91 1 




0000 


4947.778 




00 


4932.194 




000 


4948.120 




0000 


4932.246 


Ni 





4948.368 




000 


4933.367 







4948.520 




000 


4933.514 


Fe 


2 


4948.773 




0000 N 


4933.847 




000 N d? 


4949.753 




0000 


4934.054 


Fe 





4950.291 


Fe 


2 


4934.214 } s 

4934.277 5 


Ba 


3 


4950.555 




0000 N 


A./C* 


4 


4950.801 




0000 N 


4935.048 




0000 


4951.606 




000 


4935.595 




000 


4952.461 


Fe 


I 


4935.827 




0000 


4952.635 




0000 


4936.015 


Ni 


2 


4952.823 


Fe 


2 


4936.512 


Cr 


I 


4953.015 




0000 N 


4936.876 




0000 


4953.197 




0000 N 


4937.245 




00 


4953.392 


Ni 


2 


4937.524 


Ni? 


3 


4953.612 




0000 N 


4937.705 




0000 


4953.907 




000 N 


4937.902 


Ti 


000 


4954.179 




0000 
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Wave-length 



4954-472 
4954.782 
4954.986 

4956.152 
4956.922 
4957.480 s 

4957.650 

4957.785 s 

4957.878 

4958.207 

4958.431 
4959.320 

4959.381 

4960.526 
4961.039 

4961.235 

4961.564 
4962.095 
4962.298 
4962.467 

4962.751 

4962.905 

4963.087 

4963.245 

4963.725 
4964.312 

4964.903 

4965.107 

4665.351 

4965.580 
4965.986 

4966.036 
4966.270 
4966.460 
4966.761 

4966.979 
4967.449 

4967.571 

4967.700 

4967.859 

4968.080 
4968.569 
4968.769 

4968.880 

4969.028 
4970.098 

4970.291 
4970.382 
4970.671 

d970.829 



Substance 



Fc 
Cr 



Fe 
Fe 

Ti 



Sr? 
Fe 



Ti 
Cr 

Ni 



Mn 
Fe 



Ni 

Fe 

Ti 
Fc 

Fe 
Fe 



Intensity 

and 
Character 



0000 

I 

2 

000 

0000 

5 
0000 

8 

000 

0000 

00 

0000 

00 

0000 

0000 

00 

0000 



0000 

000 

2 

0000 

0000 

0000 

0000 

000 

000 

I 



0000 

0000 

00 

4 
000 

0000 

0000 

0000 

0000 

00 

0000 

3 

00 


I 

0000 

3 

0000 
0000 

I 





Wave-length 



4971.531 
4972.096 

4972.357 
4972.572 
4972.832 
4973.088 

4973.281 s 

4973.533 
4973.827 
4974.431 
4974.537 
4974.642 

4974.728 

4975.530 
4975.588 
4975.729 
4976.314 

4976.508 

4976.671 
4976.868 
4977.056 

4977.833 
4977.891 

4978.104 
4978.289 

4978.372 
4978.544 
4978.732 } 

4978.785 ) 
4978.863 

4979.112 
4979.232 
4979.391 
4979.485 
4979.767 
4979.885 

4980.012 

4980.143 
4980.352 s 

4980.477 
4980.723 

4981.453 
4981.550 

4981.912 s 

4982.319 

4982.682 
4982.994 
4983.205 

4983.433 
4983.644 



Substance 



Ni- 



Ti-Fe 



Ti 
Fe 

Ni 

Ni 



Fc 



Ti 



Fe 



Fc 



Ni- 



Ti 
Fe 

Fc 



Intensity 

and 
Character 



0000 N 
0000 
0000 
0000 N 
0000 

4 
0000 

0000 

000 

0000 

0000 

0000 

00 

00 

0000 

o 

I 

0000 

000 

0000 

o 

0000 

0000 N 

000 

00 

0000 

o 

3 
0000 

0000 

0000 

000 

0000 

00 

0000 

0000 

0000 

4 
000 

000 

0000 

000 

4 
000 

4 

2 

0000 

3 
0000 



HENRY A. ROWLAND 



83 



Wave-length 



4983-777 
4984.028 
4984.297 
4984.476 
4984.632 
4984.806 
4985.432 

4985730 
4985.941 
4986.165 
4986.403 
4987.088 
4987.260 
4987.452 
4987.610 
4987.827 
4988.030 
4988.313 

4988.535 
4989.130 

4989.325 

4989.730 

4990.147 

4990.625 

4991-247 
4991.452 
4992.036 
4992.252 
4992.461 

4992.657 
4992.962 

4993-173 

4993-531 
4993.699 

4993.864 

4993.926 

4994.114 

4994.316 

4995.208 

4995.586 

4995-835 
4996.050 

4996.375 
4996.558 
4996.812 
4997.024 
4997-161 
4997-283 

4998.139 
4998.408 



Substance 



Fc 

Ni 



Fe 
Fe 

Cr 
Fe 



Fe 

Ti 



Fe 

Ti 

Fe, La 



Fe 



Fe 



Ni 
Ti 

Ni 



Intensity 

and 
Character 



0000 

3 

2 

0000 
0000 
00 

3 

3 
0000 

00 

I 

00 

0000 

0000 

0000 

0000 

0000 

000 

0000 

2 

00 

0000 

000 



3 

2 

00 

0000 N 

000 

0000 

000 

0000 



0000 

o 

000 

0000 

3 

0000 N d? 

00 

00 

0000 

0000 

000 

0000 

I 

0000 



000 N 

I 



Wave-length 



4998.742 

4999-141 
4999.297 

4999.439 
4999.689 s 

5000.388 
5000.526 
5000.721 
5000.917 
5001.165 
5001.387 
5001.654 
5002.044 
5002.510 
5002.771 
5002.976 
5003.924 
5004.056 
5004.226 

5004.393 

5004.547 
5005.068 

5005.347 
5005.581 
5005.675 
5005.896 s 
5006.306 s 

5006.556 

5006.709 
5006.870 

5007.398 ) 
5007.461 5 

5007.912 
5008.217 
5008.409 
5008.632 
5008.825 

5009.370 

5009.604 
5009.829 
5010.006 
5010.199 
5010.396 

5010.506 
50II.II9 

5011.384 

5012.252 

5012.335 

5012.490 
5012.625 



Substance 



Fe 
Ti, La 

Ni- 

Ti 
Fe 

Fe 

Ni 

Fe 
Cr 

Mn 

Pb? 

Fe 

Fe 



Ti 
Fe 



Ti, Co 

Ni 

Ni 
Fe 



Ni 



Intensity 

and 
Character 



0000 
0000 
O 
0000 

3 
000 

2 

0000 

000 



0000 

000 

5 

0000 

0000 

2 



0000 



0000 

000 d 

00 



000 

0000 
4 

5 

000 
000 
000 

3 

2 

00 

0000 

0000 

0000 

000 

0000 

000 

00 

0000 d? 
o 

00 
000 

o 

000 

4 
I 

0000 

I 
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Wave-length 



5012.773 
5012.875 

5013-479 
5013.644 

5013.871 

5013-953 
5014.100 

5014-236 

5014.369 ) 

5014.457 5 

5015.123 

5015.304 

5015.476 

5016.220 

5016.340 

5016.504 

5016.659 

5016.864 

5017.060 

5017.228 

5017.370 

5017.562 

5017-762 

5017-997 
5018.210 

5018.463 

5018.629 

5019.059 

5019.364 
5019.664 
5019.912 

5020.208 s 

5020.675 
5020.873 

5020.998 
5021.177 
5021.328 
5021.778 
5021.869 
5022.108 
5022.240 
5022.414 

5023.052 

5023.221 
5023.3'72 

5023.5^ 
5023.674 

5023.819 

5024.010 

5024.190 



s 



Substance 



Cr, Ti 
Ti 



Ti 
Fe 
Fe 



Ti 



Fe 



Ni 



Ni 
Fe 



Ti 



Fe 

Cr 

Fe 
Ti 

Fe 

Fe 



Intensity 

and 
Character 



0000 



2 

0000 



0000 

00 

000 

2 

3 
3 

0000 

000 

000 

2 

0000 

00 

0000 



0000 

0000 

0000 

3 

000 

0000 N 
I 

4 
0000 N 

000 

0000 

00 

2 

000 

0000 

00 

000 

0000 



000 

000 

0000 

3 

2 

0000 



0000 



0000 

000 

0000 



Wave-length 



5024.403 

5025.027 
5025.256 
5025.482 
5025.749 
5025.938 

5026.086 
5026.670 

5027.305 

5027.406 

5027.531 
5027.707 
5027.798 

5027.939 

5028.101 
5028.308 

5028.537 
5028.719 
5029.660 
5029.805 

5029.994 

5030.096 
5030.218 
5030.817 
5030.960 
5031.058 
5031.199 
5031.361 
5031.939 

5032.092 
5032.252 
5032.560 
5032.912 

5033.305 

5033.714 

5033.835 
5033.960 

5034.354 
5034.530 
5035.542 
5035.846 
5036.089 ) 

5036.155) 

5036.332 

5036.449 

5036.645 
5036.909 

5037.105 
5037.375 
5037.496 



Substance 



Ti 

Ni 

Ti 



Fe 



Fe 
Fe 



Fe 



Ni 



Ni 

Ti 

Ni 

Fe 
Ti 

Fe 



Intensity 

and 
Character 



000 

3 
00 

00 

I 

000 

0000 

0000 

3 

00 
000 
0000 
0000 

I 

0000 

2 

000 

0000 

0000 

I 

000 

0000 

0000 

000 

00 
0000 

3 

000 

0000 

00 
0000 

000 N 

00 

0000 N 

000 
000 
000 
000 
0000 

5 

000 Ndi 

3 

2 
0000 

o 

2 

ooooNd 

00 

0000 

0000 
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Wave -length 



5037.669 
5037.885 
5037.983 
5038.579 
5038.774 

5038.974 
5039.065 
5039.239 
5039.428 

5039.542 
5039683 

5039.951 
5040.138 

5040.300 

5040.422 

5040.644 

5040.787 

5040.908 

5041.069 

5041.255 

5041.499 

5041.633 

5041.795 
5041.936 
5042.033 
5042.200 
5042.367 

5043.475 

5043.761 

5043.885 

5044.011 

5044.212 
5044.394 

5044.945 

5045.454 
5^45.582 
504^.379 

5O47.IO7 
5O47.30I 

1^47,483 
5^47.726 
f^^7,898 

?^^S.I20 

:^-%5<.242 

!^^B.6i2 

12^^.035 
'^-4^.192 

►.384 

».6o7 






Substance 



Ti 

Ni? 



Fe 

Ni 



Ti 



Ti 

Fe 
Fe 
Ti 

Ca 
Fe 

Ni 

Ni 
Ti 



Ni, Co-Fe 
Ti 



Ni 

Fe 

Ni- 



Intensity 

and 
Character 



0000 

000 

000 

2 

2 

0000 

000 

000 

3 
00 

0000 
000 

3 
0000 

000 

0000 

00 

0000 

3d? 

4 
00 

00 

2 

4 
00 

0000 

I 

000 

00 

0000 

0000 

000 

3 
0000 N 

00 

00 

000 N 

000 

000 

000 d 

0000 

0000 

00 



00 N d 

3 

2 

0000 
0000 
0000 



Wave-length 



5049.769 
5049.860 
5050.008 s 
5050.316 
5050.626 

5050.751 
5050.919 

5051.145 
5051.488 

5051-683 

5051.825 

5052.084 

5052.338 
5052.803 
5052.917 
5053.056 
5053.170 
5053.301 
5053-477 
5053.756 
5054.261 
5054.821 
5055.762 

5055.975 
5056.169 

5056.307 
5056.428 

5056.617 

5057.021 

5057.665 

5057.875 
5058.017 
5058.167 
5058.421 

5058.674 
5058.989 

5059.110 

5059.409 

5059.575 
5059.964 

5060.1 1 1 

5060.258 s 

5060.476 

5061.575 

5061.703 

5061.882 

5062.066 

5062.285 

5062.530 

5063.355 



Substance 



Fe 



Ni 
Fe 
Cr 



Ti 



Fe 



Fe 



Fe 
Fe, Ni 



Fe 
Fe 



Co 
Fe 



Ti 



Intensity 

and 
Character 



0000 

0000 

6 

000 

000 

0000 

000 
00 

000 N 
I 

4 
o 
oN 

00 

0000 



00 

0000 

000 

00 N 

000 

I 

000 

0000 

00 

000 

000 

000 

I 
o 

0000 
000 

I 
000 N 

00 

0000 

0000 

000 

0000 

00 

0000 

3 

0000 
000 
000 
00 

000 N 



0000 

00 
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Wave-length 



5063:479 
5063.699 

5063.927 

5064.058 

5064.244 

5064.557 

5064.836 S 

5064.989 
5065.152 
5065.207 
5065.380 
5065.556 
5065.890 
5066.078 
5066.174 
5066.446 
5066.545 
5066.908 
5067.039 

5067.336 
5067.679 

5067.874 
5067.954 

5068.485 

5068.944 s 
5069.267 
5069.592 
5069.802 

5069.971 

5070.165 

5070.313 
5070.471 

5070.615 
5071.098 
507I.3II 

5071.435 

5071.666 

5071.969 

5072.032 

5072.257 
5072.479 

5072.650 
5072.849 

50731 14 
5073.348 
5073.637 
5073-776 

5073924 
5074.244 

5074.521 



Substance 



Ti 
Ti 



Fe 
Fc 



Cr 
Ti 



Fe 

Cr 

Co 

Cr, Ti 

Fe 

Ti 



Ti 



Fc 
Ti 

Fe 
Cr 

Ti 



Intensity 

and 
Character 



000 

0000 

0000 

0000 

00 

0000 N 

3 

0000 

I 

3 

2 

0000 

0000 

000 

000 

0000 

0000 

00 

000 

3 
000 N 



000 

0000 

5 

000 

000 d 

0000 

0000 

00 

000 

0000 

0000 

000 

000 

0000 

o 
000 N 

0000 

3 


0000 

2 

I 

0000 
00 
0000 
000 

0000 N 

000 



Wave-length 



5074.932 
5075-154 
5075-341 
5075.480 

5075.716 
5075.989 

5076.277 

5076.450 
5076.504 

5076.666 
5076.807 

5076.950 
5077.562 
5077.780 

5078.013 
5078.246 

5078.541 
5078.719 

5078.891 

5079.158 
5079.409 
5079.732 
5079.921 

5080.144 

5080.288 
5080.505 
5080.714 
5080.966 
5081. Ill 
5081.286 

5081.534 
5081.764 

5081.942 
5082.019 
5082.231 
5082.363 
5082.526 
5082.829 
5083.071 

5083.205 

5083.365 
5083.518 s 

5083-709 
5083.877 

5084.038 

5084.279 

5084.590 

5084.734 

5084.876 
5085.017 



Substance 



Fe 
Ti 



Fe 
Ti 



Fe 
Fe 

Fe 

Ni 



Ni 



Ni 



Ni 



Fe 



Ni 



Intensity 

and 
Character 



5 
0000 

0000 

00 

0000 

0000 

000 

3 
000 

0000 

00 

000 

000 

0000 

0000 d 

000 

000 

0000 

0000 

3 

4 
0000 

4 
I 

0000 

00 

4 
0000 

0000 

3 
0000 N 

000 

000 

000 

0000 

0000 

2 

0000 

0000 

000 Nd? 

0000 

4 
0000 

000 

000 

3 
0000 

000 

000 

000 
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Wave-length 



Substance 



5085.179 
5085.341 

5085.513 
5085.668 

5085.856 

5086.078 

5086.422 

5086.570 

5086.794 

5086.947 
5087.104 
5087.239 

5087.432 
5087.601 
5088.019 
5088.175 
5088.331 
5088.719 
5088.929 

5089.134 
5089.387 
5089.541 
5090.004 
5090.236 . 

5090.391 
5090.569 

5090.954 s 

5091.146 

5091.353 

5091.477 
5091.662 

5091.896 

5092.058 

5092.285 

5092.483 

5092.665 

5092.977 
5093.220 

5093.513 
5093623 

5093.858 
5094.199 
5094.594 
5094.789 
5095.117 
5095.348 
5095.512 

5095.679 
5095.840 
5096.031 



Ti 



Cd? 



Ti 
Y? 



Ni 
Ni 



Fc 
Cr 



Ni 



Intensity 

and 
daracter 



0000 

0000 

000 



000 

0000 N 

00 

000 

0000 

000 

0000 

o 

0000 
I 
0000 N 

000 





0000 



000 Nd? 

0000 
0000 

0000 N 

000 
0000 

5 

0000 

0000 

0000 

0000 

000 

00 

0000 

00 

0000 

000 

0000 

0000 

0000 

0000 N 
000 N 
o 

0000 
00 

00 d? 

00 

0000 
0000 
000 



Wave-Iencilli 



5096.215 

5096.357 

5096.660 
5096.762 
5096.908 

5097.038 \ 

5097-175 ) 
5097.489 

5097.668 
5097.884 
5098.046 
5098.302 
5098.492 

5098.751 
5098.885 

5099.104 

5099.251 
5099.497 
5099.744 

5099-957 

5100.108 
5100.413 

5100.636 
5100.827 
5101.028 
5101.108 
5IOI.25I 

5101.445 
5101.655 

5101.790 

5101.994 

5102.184 
5102.410 

5102.599 
5102.843 

5103.142 

5103.297 
5103.567 

5103.721 

5103.909 
5104.083 

5104.204 

5104.366 
5104.614 
5104.817 
5105.066 
5105.260 

5105.356 
5105.536 

5105.718 s 



Substance 



Ni 
Fc 



Fe 
Fe 

Fe 

Ni 



Ni 



Ni 



Fe 



Fe 



Intensity 

and 
Character 



0000 

000 

0000 

0000 

000 



3 

000 


0000 

0000 

00 N 
000 N 
I 

3 
0000 N 



I 
0000 N 

000 

2 

0000 

0000 

00 

000 

000 

000 

0000 

000 

0000 

0000 

0000 

0000 

000 

0000 

I 

0000 

000 

0000 

000 

0000 







0000 

000 

0000 

0000 

000 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave -length 


Substance 


and 




/ 


Character 






Character 


5105.918 




0000 


5117-071 




000 


5106.183 




0000 N 


5117334 




0000 


5106.407 




0000 


5117.933 




0000 


5106.556 




0000 


5II8.II2 


Mn 


00 


5106.623 




000 


51 18.241 




0000 


5106.773 




000 


5118.352 




0000 


5107.047 




0000 


5118.529 




0000 


5107.619 


Fe 


4 


5118.987 




000 Nd? 


5107-823 


Fc 


4 


5119.292 




00 


5108.056 




000 


5119-368 




0000 


5108.149 




0000 


5119.555 




000 


5108.359 




000 


5119.820 




0000 


5108.563 




00 


5119.942 




0000 


5108.805 




0000 


5120.084 


A 


0000 


5109.083 




0000 


5120.276 


w 


0000 


5109.291 




000 d? 


5120.516 




000 


5109.475 




0000 


5120.592 


Ti 





5109.601 


Ti 


0000 


5120.802 




000 


5109.827 S 


Fe 


2 


5120.893 




0000 


51IO.188 




0000 


5121.056 




0000 


5110.5745 


Fe 


5d 


5I2I.I97 




0000 


5110.938 


Cr 


00 


5121.399 




0000 


5111-138 




0000 


5121.609 




0000 


51II.426 




0000 


5121.732 K 

5121.8255^ 


Ni 





5III-539 




000 


Fe 


2 


51 1 1.802 




000 


5122.156 




0000 


5111-912 




0000 


5122.299 


Cr 


000 


5112.049 




000 


5122.481 




0000 


5112.458 




000 


5122.613 




0000 


5112.663 




0000 


5122.968 


Co 


000 


5112.817 




0000 N 


5123.178 




000 


5112.944 




0000 


5123.390 


Y 





5113-153 




000 


5123.458 




0000 


5113.298 


Cr 


00 


5123.641 


Cr 


000 


5113.424 




0000 


5123.899 


Fe 


3 


5113-617 


Ti 





5124.219 




000 


5113-920 




0000 


5124.364 




0000 


5114-195 




0000 N 


5124.560 




000 


5114.431 




000 Nd? 


5124.785 




00 


5114-683 




000 N d? 


5124.939 




0000 


5115-367 




0000 


5125.300 


Fe 


3 


5115.566 s 


Ni 


2 


5125.423 


Ni 


I 


5115-843 




0000 


5125.645 




0000 


5115-961 


Fe 





5126.012 




0000 


5116.045 




0000 


5126.167 




0000 


5116.217 




0000 


5126.371 s 


Fe-Co 


2 


5116.359 




0000 


5126.680 




000 


5116.643 




0000 


5126.856 




000 


5116.849 




0000 


5127.035 




000 


5116.944 




000 


5127.187 




0000 



MENkV A. kOWLANt) 



89 







Intensity 






Intensity 


Ware-length 


Substance 


and 
Character 

0000 


Wave-length 


Substance 


and 
Character 


5127.360 




5138.036 




0000 


5127.533 s 


Fc, Ti 


3 


5138.130 




0000 


5i27.«58 




00 


5138.279 




0000 


5128.051 




0000 


5138.518 




0000 


5128.250 




000 


5138.690 




0000 


5128.382 




0000 


5138.890 




000 


5128.486 




0000 


5139.037 




0000 


5128.660 




000 


5139.189 




0000 


5128.807 




0000 


5139.427 s 


Fe 


4 


5129.080 




000 


5139.644 s 


te 


4 


5129.336 


Ti? 


3 


5139.817 


Cr 


00 


5129.546 


Ni 


2 


5140.094 




0000 


5129.805 


Fc 


I 


5140.336 




0000 


5129.990 




0000 


5140.553 




0000 


5 1 30. 1 10 




0000 


5140.992 




00 


5130.304 




0000 


5141.193 


C? 


0000 


5130.543 


Ni 


00 


5141.386 


C- 


000 


5130.757 




000 


5141.497 




0000 


5131-103 




0000 


5141.709 




0000 


5131-478 




000 


5141.918s 


Fe 


3 


5131-642 


Fc 


2 


5142.074 




0000 


5131.771 


C 


0000 


5142.279 




0000 


5131-942 


Ni 


I 


5142.458 




0000 


5132.338 




0000 


5142.693 


Fe 


4d? 


5132.523 




000 


5142.958 s 


Ni 


2 ■ 


5132.673 




000 


5143.n1 s 


Fc 


3 


5132.843 




00 


5143.288 




0000 


5I33-II8 




000 


5I43.5II 




000 


5133-209 




0000 


5143.764 




000 


5133-364 




000 


5143.901 




00 


5133-654 




000 


5144.031 




0000 


5 1 33-870 's 


Fc 


4 


5144.203 




0000 


5133-988 


C 


0000 N 


5144.543 




000 N 


5134-505 




0000 


5144.758 


c,- 


000 


5134697 




000 


5144.847 


Cr, C 


00 


5134.849 




0000 


5145.098 




0000 


5135-273 




0000 


5145.271 


Fe 


I 


5135-355 




0000 


5145.403 




0000 


5135-752 


c,. 


000 


5145.636 


Ti 





5135-880 


c,- 


000 


5145.907 




0000 N 


5136.103 




0000 


5146.291 


c,. 


00 


5136.270 


Fe 


00 


5146.486 




000 


5136-443 




000 


5146.659 s 


Ni- 


3 


5136.625 




0000 


5146.945 


Co 


000 d ? 


5136-835 




0000 


5147.273 




000 


5136.969 




000 


5147.458 




0000 N 


5137-250 


Ni 


3 


5147.652 


Ti 





5137-558 


Fe 


3 


5147.871 


c,. 


000 


5137-753 


c,. 


000 


5147.992 


c,-' 


000 


5137-864 


c.- 


000 


5148.222 


Fe 


2 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave -length 


Substance 


and 
Chartcter 


5148.410 


Fe 


3 


5157.376 




000 


5148.627 




0000 


5157.783 


-.c 


000 


5148.851 




000 


5157.915 


c.- 


000 


5149.013 




000 


5158.152 




00 


5149.267 


c,- 


000 


5158.701 


c 


000 


5149.392 




000 


5158.832 


c 


0000 


5149.512 




0000 


5159.026 


. 


0000 N 


5149.685 




0000 N 


5159.231 s 


Fe 


2 


5149.964 




000 


5159.452 




0000 


5150.363 




00 


5159.634 


c,- 


000 


5150.525 




0000 


5159.776 


C 


0000 


5150.736 


-,c 


000 


5159.946 




0000 


5150.842 


C? 


0000 


5160.138 




000 


5151.020 S 


Fc 


4 


5160.419 


c,- 


ooN 


515I.II2 


Mn 


000 


5160.554 




0000 


5151.344 




0000 N 


5161.006 




0000 N 


5151.628 




0000 N 


5I6I.I94 


c,- 


000 


5152.087 


Fc 


3 


5161.353 


c,. 


000 


5152.361 


Ti 





5161.849 


c 


0000 


5152.700 




0000 


5I6I.9IO 


c.. 


000 


5153.129 


-C? 


000 


5162.153 


c? 


0000 


5153.337 


C 


0000 


5162.449 s 


Fe, C 


5 


5153.414 


Fe 


I 


5162.690 


C 


0000 


5153.584 




00 


5162.902 




0000 


5153.687 




00 


5163.074 


c.. 


000 


5153.848 




000 


5163.200 


c,- 


000 


5153.985 




0000 Nd? 


5163.327 




0000 


5154.244 s 


Ti-Co 


2 


5163.585 


c,- 


000 


5154.505 


C 


0000 


5163.756 


c,- 


000 


5154.579 




000 


5164.007 




0000 


5154.913 




0000 


5164.172 


C 


0000 


5155.028 




0000 


5164.404 


c.. 


000 


5155.303 


Ni 


I 


5164.562 




0000 


5155.694 


c.- 


000 


5164.724 


Fe? 


I 


5155.935 s 


Ni 


2 


5164.855 


C 


0000 


5156.239 




000 


5164.950 


C 


0000 


5156.530 




000 


5165.080 


c,. 


000 


5156.728 


C 


0000 


5165.209 


C 


0000 


5156.823 


c.- 


00 N 


5165.297 


C 


0000 


5157.163 




0000 


5165.416' 


C 


0000 



* Head of carbon band. 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5165.588 s 


Fe 


2 


5180.747 




000 


5165.746 




oopo 


5I8I.04I 




0000 


5166.133 




0000 


5181.334 




000 


5166.454 


Cr-Fe 


3 


5181.498 




00 


K 5167.497 s 
''*5i67.678s 


Mg 


15 


5I8I.7I9 




0000 N 


Fe 


5 


5182.010 




000 


5167.885 




00 


5182.123 




0000 


5168.123 




0000 


5182.518 




0000 


5168.360 




000 Nd? 


5182.761 




0000 


5168.832 


Ni 


I 


5182.907 




000 


, 5169.069 s 
'5169.220 s 


Fe 


3 


bi5i83.79is 


Mg 


30 


Fe 


4 


5184.364 




000 


5169.469 




00 


5184.445 


Fe 


2 


5 1 69.664 




0000 


5184.738 


Fe, Ni, Cr 


I 


5169.871 




0000 


5184-998 




0000 


5170.271 




0000 


5185.201 




0000 


5170.655 




0000 


5186.073 


Ti 


2 


5170.767 




000 


5186.274 




0000 


5170.937 


Fe 





5186.497 


Fe 


000 N 


5171-192 




0000 


5186.718 




000 


5171.778 s 


Fe 


6 


5187.432 




0000 


5172.386 




00 


5187.620 




000 


5,5172.8565 


Mg 


20 


5188.004 




0000 


5173499 




0000 


5188.079 


Fe 


I 


5173-652 




000 


5188.227 




0000 


5173-917 s 


Ti 


2 


5188.409 




0000 


5174.077 




0000 


5188.571 




0000 


5174.203 




000 


5188.863 s 


Ti 


2 


5174-595 




000 N 


5189.018 s 


Ca 


3 


5175099 




000 


5189.300 




000 


5175-423 




000 


5189.503 




0000 


5175-575 




000 


5189.744 




000 


5175-923 




000 Nd? 


5189.948 




000 


5176.191 


Co 


000 


5191.244 




000 


5176305 




000 


5191.629 


Fe 


4 


5176735 


Ni 


I 


5191.768 




000 


5176.954 


V 


000 


5I9I.9II 




0000 


5177-179 




0000 N 


5192033 




0000 


5177-410 


Fe 





5192-155 


Cr 


00 


5177-577 


Co 


00 


5192.523 


Fe 


5 


5177-784 




0000 


5192.659 




000 


5177.979 




0000 


5192.785 




000 


5178.156 




0000 


5192.924 




0000 N 


5178.644 




000 


5193-139 s 


Ti 


2 


5178.970 




00 


5193-339 




0000 


5179-293 




000 


5193-500 




0000 


5179.695 




0000 


5193.669 


Cr 


000 


5179-958 




000 


5194.027 




0000 


5180.233 


Fe 


I 


5194.216 


Ti 


000 


5180.572 




000 


5I95-II3 


Fe 


4 
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Wave-length 



Substance 



5195.647 
5196.227 

5196.434 
5196.613 

5196.741 

5197.332 

5197.540 

5197.743 

5197.954 
5198.108 

5198.512 

5198.888 s 

5199.033 
5199.766 

5199.879 
5200.355 

5200.590 
5200.989 
5201.260 
5201.458 
5201.771 
5202.125 
5202.249 
5202.439 ( 

5202.516 s 
5202.945 

5203.118 
5203.658 
5204.414 

5204.680 } 

5204.768 s 

5205.113 

5205.467 
5205.897 

5206.215 

5206.372 

5206.712 
5206.986 
5207.259 

5207.791 
5208.038 
5208.111 
5208.276 
5208.596 
5208.776 

520Q.779 X 

5209.0 IQ 

5210.059 
5110.204 
5210.421 



Fe 
Fe 

Cr 

Mn 
Ni, Mn 



Fe 



Cr 
V 

Ti 



Fe? 
Fe 



Cr 
Fe 



Y 

Cr-Ti 



Ti 

Cr 
Fe 



Intensity 

and 
Character 



2 
I 

0000 N 



00 

00 

0000 N 

2 

0000 



0000 

3 
0000 

000 

000 

00 

o 

0000 N 

000 

0000 N 

0000 N 

000 

000 

2 

4 
0000 

0000 

000 

0000 

5 

3 
0000 

0000 

o 

5 
00 

000 

0000 

0000 

000 N 

0000 

00 

000 

5 

2 

00 DO 

0000 

000 

0000 

0000 







Intensity 


Wave-length 


Substance 


and 
Character 


5210.555 s 


Ti 


3 


5211.015 




000 


5211.106 




0000 


5211.367 




000 


5211.700 


Fe 


00 


5211.976 




0000 


5212.398 




000 N 


5212.503 




0000 


5212.859 




000 Nd? 


5213.155 




0000 


5213.515 




000 


5213.977 




000 


5214.286 


Cr 


00 


5214.781 




00 


5215.353 s 


Fe 


3 


5215.737 




000 N 


5216.437 


Fe 


3 


5216.648 




GO 


5217.552 s 


Fe 


3 


5217.836 




0000 N 


5218.030 




0000 


5218.085 


Fe 





5218.369 


Fe 


I 


5218.675 




0000 


5219.186 




0000 


5219.875 


Ti 





5220.045 




0000 


5220.250 




000 


5220.358 


Ni 





5221.078 




000 


5221.197 


Cr 


00 


5221.928 


Cr 





5222.556 


Cr 


00 


5222.849 


Ti, Cr 


00 


5223.033 




0000 N 


5223351 


Fe 





5223.529 


Ti 


0000 


5223.705 




0000 


5223.791 




000 


5224.062 




0000 Nd ; 


'5224.239 


Cr 


000 N 


5224.471 


Ti 





5224.712 


Ti, Cr 


00 


5224.885 




0000 


5225.101 


Cr 





5225.198 


Cr, Ti, Fe 


00 


5225.513 




0000 


5225.695 s 


Fe 


2 


5225.S77 




0000 


5225.974 


Cr 


000 

■ 
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Intensity 






Intensity 


"Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5226.224 




0000 


5242.658 S 


Fe 


2 


5226.364 




0000 


5243.346 




000 


5226.549 




0000 


5243.526 


Cr 


00 


5226.707 


Ti- 


2 


5243.635 




0000 


5227.043 


FeCr 


3 


5243.946 


Fe 


I 


5227.362 


Fe 


5d? 


5244.702 




000 N 


5227.639 




0000 


5245.118 




0000 


5227.902 




000 


5245.801 




0000 


5228.049 




0000 


5245.901 




0000 


5228.268 


Cr 


000 


5246.170 




0000 


5228.546 




I 


5246.310 




0000 


5228.727 




0000 


5246.733 




0000 


5230.030 S 


Fe 


4 


5246.946 




000 


5230.225 




0000 


5247.229 


Fe 


I 


5230.382 


Co, Cr 


00 


5247.466 


Ti 


000 


5230.554 




0000 


5247737 


Cr 


2 


5230.867 




000 N 


5248.091 


Co 


000 N 


523I.I51 




0000 


5248.550 




000 


5231.578 




000 


5249163 




0000 


5232.681 




000 


5249.279 


Fe 


00 


5233.005 




0000 


5249-593 




0000 


5233.122 s 


Fe 


7 


5249.751 




0000 


5234.022 




0000 


5250.193 




0000 


5234-255 




0000 


5250.385 s 


Fe 


2 


5234-380 




000 


5250.602 




0000 N 


5234-603 


• 


0000 N 


5250.817 s 


Fe 


3 


5234-791 




2 


5251.085 




0000 N 


5235040 




0000 


5252.146 


Fe 





5235.202 




0000 


5252.276 


Ti 


000 


5235-353 


Co 


000 


5253.205 




00 


5235-557 


Fe 


I 


5253.421 




0000 


5235.672 


Ni 


00 


5253.633 s 


Fe 


2 


5236.373 







5253.854 




0000 N 


5236.549 




000 


5254.132 




0000 N 


5237-254 




0000 


5254.830 




0000 


5237.493 


Cr? 


T 


5255.121 


Fe 


3 


5238.011 




0000 


5255.295 


Cr 





5238.416 




0000 


5255.492 


Mn 


od? 


5238.742 


Ti 


000 N 


5255.687 




0000 


5239.137 


Cr 


00 


5255.831 




000 


5239.992 




I 


5255.912 




000 


5240.310 




oboo 


5255.973 


Ti 


0000 


5240.523 




0000 


5257.100 


Sr? 


00 


5240.639 




000 


5257.246 




0000 N 


5241.040 




000 


5257.529 




0000 N 


5241.347 




0000 


5257.814 







5241.624 




0000 


5258.000 




000 N 


5242.094 




0000 


5259261 




0000 N 


5242.238 




000 


5259.660 




000 N 


5242.450 




0000 N 


5259.912 




0000 



94 



HENRY A. ROWLAND 



Wave-length 



5260.142 
5260.438 

5260.561 S 

5260.840 

5260.945 
5261.669 

5261.876 s 

5262.130 

5262.321 S 

5262.419 s 
5262.631 
5262.791 
5263.056 

5263.239 
5263.486 
5263.669 
5263.890 
5264.038 
5264.163 

5264.329 s 
5264.415 s 

5264.570 

5264.759 
5264.976 
5265.146 
5265.321 
5265.423 
5265.591 

5265.729 s 
5265.893 s 
5266.141 
5266.246 
5266.482 

5266.639 

5266.738 s 
5267.203 

5267.273 

5267.447 
5267.658 
5267.825 

5268.355 
5268.515 

5268.670 

5268.784 

5268.972 

5269.125 
5269.586 
5269.723 s 
5269.863 
5270.076 



Substance 



Ca 



Ca-Cr 



Ca 



Fe 
Ti 

Fc 

Cr 
Ca 



Cr 

Co 

Ca 

Ni-Cr 

Ti 



Fe 



Ni 
Co 



Fe 



Intensity 

and 
Character 



000 

0000 

O 

0000 

0000 

0000 

3 

000 N d? 
I 

3 
0000 

006 

00 

0000 

4 
000 

000 



0000 

4 

3 
000 

000 Nd? 



0000 N 

00 

000 

0000 

3 

2 



000 N 

000 

000 

6 

000 

000 

00 

0000 

000 N 

0000 

o 

000 

00 

0000 

000 

00 N 

8d? 

000 N 

0000 



Wave-length 



5270.235 
5270.438 S 
5270.558 S 

5271.228 
5271.464 
5271.796 
5272.017 
5272.171 
5272.436 
5272.574 

5273.339 s 

5273.558 s 

5273.770 
5274.408 

5274.575 
5274.702 

5274.959 
5275.148 
5275.340 
5275.454 

5275-641 
5275.762 

5275.926 

5276.169 ) 

5276.237 J 

5276.344 
5276.612 

5277.047 
5277.480 
5278.420 

5278.747 
5278.960 

5279.130 

5279349 
5279.481 

5279.843 
5280.048 
5280.239 
5280.458 
5280.540 
5280.799 
5281.099 

5281.333 
5281.491 

5281.681 

5281.844 

5281.971 S 

5282.339 
5282.576 
5283.331 



Substance 



Ca 

Fe 



Cr 
Fe 

Fe 
Fe-Cr 



Cr 



Cr 
Fe? 
-Cr? 
Co 



Cr 
Fe 
Co 



Fe 
Ti 



Intens 

and 

Charac 



000 

3 

4 
00 

00 

000 

0000 

00 

000 

000 

3 

2 

0000 

00 

000 

00 

0000 
o 

00 

I 

0000 
0000 

I 

3 

2 

000 

0000 

000 

00 

00 N 

0000 

00 

000 

0000 

000 

00 

o 

00 
000 

I 

00 

0000] 

000 

00 N 
000 

000 

5 

0000 

00 

0000 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5283.613 


Ti, Co 


00 


5300.152 




00 


5283.802 S 


Fc 


6 


5300.578 




000 


5284.087 




000 


5300.735 




0000 


5284.281 


Ti 


I 


5300.929 s 


Cr 


2 


5284.453 




0000 


5301.094 




0000 


5284.601 


Fc, Ti 


00 


5301.218 


Co 


00 


5284.787 




00 


5301.485 




000 


5284.940 




0000 


5301.666 




0000 


5285.300 


Ni 





5302.048 




000 


5285.431 




000 


5302.225 




000 


5285.557 




0000 


5302.480 


Fe 


5 


5285.819 




000 


5302.738 




0000 


5287.351 


Cr 


000 


5302.829 




000 


5287.741 




0000 N 


5303.122 




0000 


5287.958 




000 


5303-401 







5288.389 




000 


5303-591 




000 


5288.548 




0000 


5303-738 




000 


5288.705 S 


Fe 


2 


5304.018 




00 


5288.974 




000 


5304-355 


Cr 





5289.446 




000 


5304.610 




0000 


5289.676 




000 


5304-735 




000 


5289.988 




000 


5305-167 




000 d 


5290.984 




000 


5305.602 




0000 


5291.820 




000 N 


5306.040 







5292.388 


Awv? 


000 N 


5306.331 




0000 


5292.569 




0000 


5306.665 




000 


5292.762 


Fe 





5307.039 




0000 


5293-044 




000 


5307-140 




0000 


5293-210 


Awv? 


00 


5307-402 




000 


5293.341 


Awv? 


00 


5307.541 s 


Fe 


3 


5293-543 




000 


S308.385 




0000 


5293.946 




0000 


5308.599 







5294.134 


Fe 





5308.863 




00 


5294.290 




0000 


5309064 




000 


5294.579 




0000 


5309-357 




0000 


5294.726 




00 


5309.630 




0000 


5295.241 




0000 


5310.227 




0000 


5295.485 


Fe 





5310.417 




000 


5295-955 


Awv? 


00 


5310.659 




000 


5296.243 




000 


5310.866 







5206.657 




0000 


53II.I02 




000 


5296.872 s 


Cr 


3 


5311-310 




0000 


5297.407 


Cr,Ti 


000 


5311.650 




000 


5297-555 


Cr 


2 


5311.804 




000 


5298.194 


Cr 


I 


5311-962 




000 


5298.455 


Cr 


4 


5312.435 




000 


5298.672 


Ti 





5312.666 




000 


5298.957 


Fe 





5312.835 




00 


5299.005 




0000 


5313.031 


Cr 





5299.804 




0000 


5313-253 




000 
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Wave-len^h 



Substance 



5313-422 

5313.587 

5313.758 

5313.931 

5314.447 
5314.916 

5315.103 
5315.252 
5315.960 

5316.390 
5316.572 
5316.790 S 

5316.906 ) 
5316.958 ) 
5317.249 
5317.724 
5318.215 

5318.534 

5318.777 

5318.955 
5319.225 

5319.392 
5319.502 

5319999 
5320.220 
5321.005 

5321.293 
5321.976 
5322.227 

5322.994 
5323.687 
5323.971 
5324-274 

5324-373 s 

5324.881 
5325-460 

5325-569 
5325-738 
5326.139 
5326.331 

5326.535 
5326.682 

5327-003 

5327-445 

5327-917 
5328.074 

5328.236 

5328.367 

5328.515 
5328.696 



s 



C<V 



Fe 



Fe 
Co 



Cr, Fe 



Fe 

Fe 

Mn 

Fe 



Fe 
Co 



Fe 



Fe 

Cr 
Fe 



Intensity 

and 
Character 



000 N 
000 
I 

0000 
0000 N 

000 N 

000 

I 

000 N 

0000 
0000 

4 

2 
0000 

00 N d? 

0000 

00 N 

0000 



00 

000 

000 

00 



000 N 

2 

000 N d? 
3 

000 
0000 

0000 

0000 

7 

0000 

00 

0000 

2 

000 N 
I 

0000 

0000 

00 

000 

0000 

00 

8d? 

000 

2 
2 



Wave -length 



5328.747 
5328.919 

5329-096 
5329.329 
5329-975 
5330.179 
5330.748 
5331.377 
5331.641 
5331-944 
5332.545 
5332.849 

5333.089 s 

5333.334 
5333-432 
5333-832 

5333.949 
5334-140 
5334.403 
5334.520 
5335.050 
5335.147 

5335-547 

5335.770 
5336.356 
5336.478 
5336.660 
5336.792 

5336.974 
5337.910 

5337.946 

5338.517 
5338.727 
5338.927 
5339.403 
5339.609 

5339.719 

5339.878 

5340.121 

5340.375 
5340.639 

5340.852 
5340.962 
5341.213 
5341.337 
5341.514 
5341-670 

5341.933 
5342.055 

5342.276 



Substance 



Fe 



Cr 
Cr 
Fe 



Co 



Co, Fe 
Fe 



Co 



Co 



Ti,. 



Co 



Fe 
Co 
Cr 



Fe 

Mn 



Intensity 

and 
Character 



2 
0000 

000 d? 

3 
o 

2 

000 

0000 

00 d 
000 
000 
I 

4 

000 

000 

000 

000 

0000 

000 

000 

I 

0000 

0000 

0000 

000 

0000 

0000 

0000 N 

4 
o 

00 

00 N 

000 

000 

000 

00 

000 

0000 

6 

00 

o 

000 

0000 

7 

I 

00 

000 

0000 

0000 

000 
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Wave-length 



5342.409 

5342.713 
5342.890 

5343- M« 
5343.310 

5343.411 
5343.570 
5343-622 
5344.646 

5344.767 
5344.942 

5345.729 
5345-991 
5346.274 

5346.523 

5346.731 
5347.004 

5347.156 

5347.277 
5347.500 

5347.712 

5347.«98 
534«.259 

5348.511 
5348.947 
5349.283 

5349.473 
5349.653 s 
5349.928 

5350.059 
5350.281 

5350.547 
5350.688 

5350.976 
5351.261 

5351.832 
5352.024 

5352.234 
5352.421 
5352.591 
5353.178 
5353.350 

5353.571 s 
5353-702 

5354.714 
5354.916 
5355-088 

5355.921 
5356.270 

5357.178 



Substance 



Co 



Co 
Fe 
Mn 

Cr 

Cr 

Fe 



Cr 



Ca 
Fe 
Mn 



Ti 
Co 



Fe.Cr 
Co 



Intensity 

and 
Character 



000 

000 d 

I 

0000 

0000 

0000 



2 

00 

000 N 

00 
000 

5 

00 
000 

o 

00 

0000 

000 

0000 

00 

00 

000 

4 
000 

000 

0000 

4 
I 

00 
00 
00 

0000 N 
0000 Nd? 

00 

0000 

000 

I 

0000 

000 

000 

0000 N 

3 
o 

0000 

0000 

0000 

00 

000 

000 



Wave-Iengfth 



5357.383 
5358.306 

5358.476 
5358.668 

5358.853 

5359-127 

5359.389 
5359.714 

5359-910 

5360.330 
5360.665 
5360.903 
5361. 115 
5361.343 
5361.565 
5361.697 

5361.813 s 

5362.365 

5362.944 s 
5363-058 s 

5364-359 
5364-615 
5365.069 
5365-416 

5365-596 

5^66.616 

5366.827 
5366.950 

5367 669 s 

5367.962 

5368.083 
5368.311 

5368.490 
5368.626 
5368.741 
5369.044 

5369-125 
5369-348 
5369-550 
5369-782 

5370-166 s 

5370.522 
5371-528 
5371-656} 
5371-734) 

5372.121 

5373-839 
5373-905 
5374-142 

5374-349 



Substance 



s 



Co 



Fe, Co 

Fe 
Fe 



Fe 



Cc-Ti 
Fe 
Cr 
Ni 
Cr? 
Fe 



Fe, Cr 



Intensity 

and 
Character 



00 

00 

0000 

0000 

000 

000 N 

00 

000 

000 

0000 N 

0000 

0000 

0000 

0000 

000 

000 

I 

0000 

I 

3 

000 
000 

5 

0000 

3 

00 

000 

000 

6 

0000 

0000 

0000 

000 

000 

000 

0000 

0000 

0000 N 

000 

I 
6 

00 N 
I 

4 
3 

000 

0000 N 

2 

0000 

000 
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Wave-length 



5374.610 
5374.962 
5375.086 

5375.371 
5375.516 
5376.068 
5376.320 
5376.656 

5376.867 
5377.028 

5377.252 
5377.388 

5377.505 
5377.606 

5377.800 

5377.991 
5378.122 
5378.426 
5379.338 

5379.519 
5379.625 

5379.775 s 

5380.086 
5380.258 
5380.516 
5380.909 
5381.221 
5381.362 

5381.514 
5381.686 

5381.980 

5382.232 

5382.469 

5382.951 
5383.209 

5383.325 

5383.578 s 

5383.963 
5384.267 
5384.398 
5384.833 
5385.071 
5385.329 
5385.501 

5385.785 
5386.089 

5386.301 

5386.534 
5386.797 
5386.989 



Substance 



Fe 



Mn 



Fe 



Fe 
Co 
CO 



Fe 



Fe 



Intensity 

and 
Character 



000 

000 

0000 

000 

000 

000 

000 

000 

0000 



00 

000 

0000 

0000 

2N 

000 

0000 

000 

0000 

0000 

0000 

3 

0000 
0000 

oN 
00 Nd? 

2 

0000 

0000 

0000 

000 

0000 



0000 

000 

0000 

6 

0000 

0000 

0000 

000 

0000 

000 

0000 

00 

000 

0000 

I 
0000 N 

0000 



Wave-length 



5387.165 

5387.323 
5387.478 
5387.680 

5387.769 
5387.926 

5388.192 

5388.360 
5388.550 
5388.713 
5388.989 

5389.371 
5389.505 

5389.683 s 

5389.875 
5390.047 
5390.203 

5390.573 
5390.725 
5390.974 
5391.267 
5391.660 

5391.820 

5391.990 

5392.212 

5392.528 

5393.375 s 

5393.584 
5394.404 
5394.551 
5394-839 
5394.913 
5395.209 
5395.422 
5395.668 

5396.196 
5396.448 

5396.778 

5396.935 
5397.107 

5397-344 s 

5397.822 

5397.993 
539S.256 

5398.486 

5399.065 

5399-675 
5399.974 

5400.462 
5400.624 



Substance 



Fe. Cr 



Fe 
Cr 



Fe 



Cr 



Fe 
Fc 



Ni 
Fe 



Mn 



Ni 



Fe 
Fe 



Fe 
Mn 



Intensity 

and 
Character 



O 

0000 

000 N 

00 

00 

0000 

000 

0000 

00 

000 

000 

000 

0000 

3 
0000 

00 

000 

000 

o 

0000 

0000 

2 

I 

0000 

00 N 

00 

5 

000 

0000 

000 

I 
I 

0000 N 
o 

000 

0000 N 

00 

000 N 

000 
000 

7d? 
I 

0000 
0000 

3 

000 

1 Nd? 
0000 
ooooN 
0000 



'Compound lines measured as double in solar .spectrum. 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


5400.711 


Fe 


3 


5413.302 


A?« 


00 N 


5400.831 


Cr 


oN 


5413.616 




0000 N 


5401.472 







5413.889 


Mn' 


00 N 


5401.904 




000 N d ? 


54I4.II7 




0000 


5402.151 




0000 

1 


5414.279 




00 


5402.273 


V 


00 


5414.547 


A? 


0000 N 


5402.799 




0000 


5415.083 




0000 N 


5402.982 


V 





5415.416s 


Fe-V 


5 


5403.670 




0000 


S4I6.282 




0000 


5404.028 


Fe 


2 


54I6.587 




0000 


5404.357 


Fe 


5 


5417.247 


Fe 





5404.750 




00 


5418.357 




000 N 


5404.883 




00 


5418.463 




0000 


5405.047 




0000 


54i8.97<^ 


Ti? 


1 


5405.192 


Cr 


00 


5419-136 


A? 


0000 


5405.341 




000 


5419.313 


A? 


0000 


5405-554 




I 


5419.421 


A? 


0000 


5405.695 




0000 


5419.627 




0000 


5405.989 s 


Fe 


6 


5420.113 




000 


5406.388 




0000 N 


5420.295 




0000 Nd? 


5406.543 




00 


5420.510 


Mn» 


(0 N 
(oN 


5406.687 




0000 


5420.613 


*■* *i 


5406.808 




0000 


5420.821 


A? 


0000 N 


5406.980 




I 


5421.134 




00 


5407.243 




0000 N 


5421.381 




oN 


5407.375 




0000 N 


5421.614 




000 


5407.587 


Mn * 


1; 


5421.783 




0000 N 


5407.688 


•<i II 


5422.049 




00 


5407.820 




00 


5422.370 




00 


5408.028 




0000 N 


5422.719 




0000 


5408.285 




0000 N 


5422.866 




0000 


5408.407 




0000 N 


5423.160 




0000 


5408.569 




0000 N 


5423.689 




000 N 


5408.792 




0000 N 


5423.802 




0000 


5409.024 




000 


5423.963 




000 


5409.131 




0000 ! 


5424.170 




000 N 


5409.339 


Fe 


2 i 


5424.290 s 


Fe 


6 


5409.632 




0000 d? 


5424.406 




0000 N 


5409.823 


Ti 


000 


5424.761 




000 


5410.000 s 


Cr 


4 


5424.860 


Ni 


I 


5410.259 




0000 N 


5425-464 




I 


5410.633 




0000 N 


5425.832 




000 


54II.I24 


Fe 


4 


5426.474 




00 


5411.428 


Ni 


I 


5427.036 




000 N 


5411.596 




000 


5427.431 




0000 


5411.764 




0000 


5428.018 




000 


5412.211 




000 


5428.534 




000 


5412.391 




0000 


5428.918 




000 


5412.779 




000 


5429.057 




000 


5412.997 


Mn 


00 


5429.186 




0000 



'Compound lines in both Mn and Sun. 
■A means "atmospheric line.'' 
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PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. IX. 

By Henry A . R o w l a n d . 



Wave -length 



5429.349 
5429-495 
5429.637 
5429.717 
5429.911 
5430.062 

5430.295 
5430.572 

5430.993 
5431.266 

5431.590 

5431.747 
5432.061 

5432.564 
5432.753 
5432.951 
5433.160 

5433.406 
5433.614 

5433-844 
5434.384 

5434-740 s 

5435.069 

5435-246 

5435.388 

5435-790 

5435.906 

5436.071 

5436.265 

5436.341 
5436.508 
5436.650 
5436.802 
5436.938 
5437-300 

5437.413 

5437.501 
5437.766 

5437.996 

5438.259 



Substance 



Fe 



A? 
Fe 



Fe 



Ni 

Fe 
Fe 

Ni? 



Intensity 

and 
Character 



Wave-length 



00 

0000 

000 

I 

6d? 

o 

0000 N 

00 

0000 

0000 

0000 

000 

0000 

000 

iNd? 

0000 

2 

000 N d ? 

00 N 

00 N 

0000 N 

5 
0000 

000 

00 

0000 

0000 

2 

0000 

0000 

I 

0000 

I 

000 

000 

00 

0000 

0000 

0000 

000 



5438.507 
5438.674 

5438.917 
5439.256 
5439.506 

5439.676 

5439.914 
5440.130 
5440.707 
5440.861 

5441.031 
5441.188 

5441.350 

5441.549 

5442.155 
5442.499 

5442.628 
5442.971 
5443-179 
5443.405 
5443.629 
5443.825 
5444.108 
5444.300 
5444.796 

5444-933 
5445.080 

5445-259 
5445.621 

5445-710 

5446.436 

5446.577 

5446.797 
5447.130 s 

5447-454 
5447-737 
5447.889 
5448.142 
5448.304 
5448.582 



Substance 



Fe? 

A? 
Cr 



Co 



Fe 



Ti 
Fe 



A? 



Intensity 

and 
Character 



000 

0000 

0000 

0000 

0000 

0000 

000 

000 

0000 

000 

0000 

000 

000 

I 

0000 
0000 
00 

0000 N 

000 

0000 

000 

000 

0000 

0000 

00 

0000 

0000 

4 

0000 

0000 

0000 

0000 

2 

6d? 

0000 

000 

0000 

0000 

0000 

00 



'Compound lines in both Mn and Sun. 
^.\ means "atmospheric line." 
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Wave -length 



Substance 



5449.138 
5449.369 

5449-913 
5451-005 

5451-132 
5451.330 
5452.160 

5452.309 

5452.504 
5452.817 

5453-056 
5453-293 
5453-444 
5453.860 
5454.064 

5454.199 
5454326 

5454569 

5454.7«3 
5454-998 
5455-297 
5455-671 s 

5455-^34 s 
5456.117 

5456.319 
5456.571 

5456.734 
5457-088 

5457-311 
5457-453 
5457.640 
5457-701 

5458-034 
5459-072 
5459.406 

5459-593 
5460.266 
5460.572 
5460.721 
'5460.904 
5461.088 

5461.349 

5461.602 

5461.762 

5462.027 

5462.269 

5462.478 

5462.705 s 

5462.866 



Sr 



Co 



Fe? 
Fe 



A? 



Mn 



A? 



A? 

Ni 



Intensity 
and 

Character 



0000 

000 

000 

0000 

00 

0000 

000 

0000 

00 

000 

0000 

00 N 

0000 

00 

000 

000 

00 

000 

i 0000 

00 

0000 
0000 
2 

4 
0000 N 

0000 N 

000 

000 N 

0000 

000 

0000 
\ 000 
\ 000 

0000 N 

0000 

000 

0000 

0000 N 

000 
00 

0000 N d? ' 

00 

0000 N 
0000 N 

I 

000 N 
0000 N 

0000 

I 

0000 



Wave-length 



5462.988 

5463.174 s 
5463.318 

5463.494 s 
5463.686 

5463.841 

5464.037 

5464.179 

5464.314 
5464.490 

5464.678 

5465.351 

5465.584 
5466.237 

5466.409 

5466.609 s 

5466.793 

5466.970 

5467.198 

5467.355 
5467.482 

5467.605 

5467.773 
5467.989 

5468.149 

5468.320 
5468.601 

5468.843 

5469.000 

5469278 

5469.485 
5469.972 
5470.298 

5470.432 
5470.650 
5470.802 

5470.883 

5471.055 
5471.414 

5471.601 

5472.128 

5472.503 
5472.685 

5472.916 

5473.135 
5473.211 
5473.373 
5473.594 
5473.758 
5473.950 



Substance 



Fe 
Fe 



Cr 

Fe 



A? 



Fe 



Fe 



A? 
Mn 
Ti 



Fe 



Intensity 

and 
Character 



0000 

3 

0000 

3 

0000 
0000 
0000 
000 

0000 N 



0000 N 
000 N 

0000 

0000 N 

0000 

3 

0000 
0000 

I 

0000 

0000 

000 

0000 

000 

0000 

00 

000 Nd? 

000 

0000 

0000 

00 N 

0000 
00 

0000 
000 

Jo 

0000 

000 

0000 

0000 N 

000 

ooooNd ? 
I 

0000 
0000 
00 
000 

000 N 

0000 
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Wave-length 



5474.113 
5474.299 
5474.436 
5474.668 
5474.962 
5475.286 

5475-645 

5475.938 
5476.217 

5476.387 
5476.500 

5476.778 
5476.946 
5477.123 s 
5477.290 
5477.486 

5477-707 
5477.901 
5477.992 
5478.160 
5478.360 
5478.578 
5478.668 
5478.900 
5478.991 
5479.234 
5479.451 
5479.983 
5480.185 
5480.408 
5480.562 
5480.722 
5480.964 
5481.071 
5481.273 
5481.452 
5481.652 
5481.815 
5481.941 
5482.078 
5482.200 
5482.469 
5482.807 

5483.131 
5483.307 
5483.566 

5483.758 
5483.884 
5484.112 
5484.244 



Substance 



Fe 
Ti? 



Fe 
Fe 

Ni 



Ti 



A? 



Fe 



Cr 

Fe 

Fe 
Fe, Ti 



Fe 
Co 



Intensity 






Intensity 


and 


Wave-length 


Substance 


and 


Character 






Character 


3 


5484.517 




0000 


0000 


5484.846 




000 


00 


5485.023 




0000 


000 


5485.266 




0000 


0000 N 


5485.580 




0000 


0000 N 


5485.757 




000 


000 N 


5485.915 




0000 


0000 N 


5486.016 




000 


0000 N 


5486.320 




000 


00 


5486.730 


• 


000 


I 


5486.Q68 


000 


3 


5487.170 




000 N 


0000 


5487.354 


Fe 


I 


5 


5487.534 


V 0000 N 


0000 


5487.724 


Ti 1 00 N 


0000 


5487.959 s 


Fe 


3 


000 N d 


5488.139 




000 


00 


5488.374 




00 Nd? 


000 


5488.547 




0000 


0000 


5488.717 


j 0000 


0000 


5489.194 




00 


00 


5489.893 




000 





5490.074 




00 


0000 


5490.207 




0000 


000 


5490.367 


Ti 





0000 


5490.531 




0000 


0000 N 


5490.672 




0000 


0000 


5400.905 







000 


5491.037 




000 


0000 


5491.897 




0000 


0000 


5492.049 




00 


00 N 


5492.242 




0000 


000 


5492.424 




000 


I 


5492.566 




000 


000 N 


5493.095 




00 


I 


5493.274 




ooco 


I 


5493.450 




00 


0000 


5493-558 




0000 


0000 


5493-709 


Fe 


I 


00 


5493-865 




0000 


0000 


5494.063 




od 


000 N 


5494-193 




0000 


000 N 


5494-358 




0000 


0000 


5494-536 




0000 


I 


5494-679 


Fe 





Id? 


5494.912 




000 


0000 


5495.096 


Ni 


00 


000 


5495.916 1 


000 


000 


5496.119 ; 


0000 


000 


5496.458 1 0000 

1 
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Wave-length 



5496.780 

5497.011 

5497.192 

5497.325 

5497.447 
5497.624 

5497-735 s 

5497.9" 
5498.105 

549«.394 
5498.566 

5498.955 
5499.234 
5499.376 

5499.635 
5499.804 

5499.976 

5500.560 

5500.811 

5500.957 
5501.193 
5501-461 
5501.683 s 

5501.919 
5502.088 
5502.297 
5502.480 
5502.783 
5502.955 
5503.153 
5503.286 

5503.444 
5503.710 

5503.927 
5504.117 
5504.310 

5504.431 
5504.599 
5504.867 

5505.099 
5505.489 
5505.747 
5505.939 

5506.095 
5506.243 

5506.395 
5506.576 

5506.719 
5506.823 

5507.000 s 



Substance 



Fe 



La 
Fe 



Fe 



Ti 



Mn 



Fe 



Intensity 

and 
Character 



00 

000 

0000 

000 

0000 

0000 

5 

0000 

000 

0000 

0000 

0000 

000 

0000 

000 

00 

0000 

0000 

0000 

0000 

000 

0000 N d ? 

5 

0000 

0000 

00 

0000 

0000 

0000 

00 

I 

00 

00 N 
000 N 



00 

0000 

00 

0000 

0000 

0000 

0000 N 

0000 

I 

0000 

000 

000 

000 

0000 

5 



Wave-length 



5507.196 
5507.985 

5508.289 

5508.451 
5508.625 

5508.840 

5509.058 
5509.321 
5509.756 
5509.938 



55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 
55 



0.120 
0.229 
0.449 
0.586 
0.829 
0.942 

1. 173 

1-375 
1.644 

1.872 
2.013 
2.266 
2.470 
2.620 
2.741 
2.923 
3.025 
3.198 s 

3.439 
3.592 

3.769 
3.926 

4.057 
4.189 

4.431 

4.563 

4.753 
4.902 

5.006 
5.150 
5.317 
5.565 
5.697 
5.857 
6.051 

6.253 

6.513 
6.708 

6.950 
7.034 



Substance 



Y 

Ni 



Fe 

Fe 

Ti 

Ca 



Ti 
Ti 



Intensity 

and 
Character 



Mn 
Mn 



0000 

000 

0000 d? 

0000 

o 

o 

0000 

0000 

00 

000 N 

o 

I 

0000 

0000 

00 

00 

0000 

0000 

000 

0000 

00 

00 

I 

00 

2 

0000 

0000 

4 
0000 

0000 

0000 

0000 

0000 

0000 

0000 

2 

2 

0000 

000 

0000 

0000 

000 

0000 

00 

0000 

0000 N 

000 

000 
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Wave-length 



5517.286 

55i7.45« 
55i7-5«9 
5517.756 

5517.984 
5518.307 
5518.378 
5518.576 

5518.754 
5519.001 
5519.289 

5519.633 
5519.797 
5520.069 
5520.246 

5520.434 
5520.727 
5520.920 

5521.160 
5521.349 

5521.511 
5521.646 

5521.799 
5522.002 

5522.407 
5522.665 
5522.883 
5523.176 
5523.469 
5523.550 

5523.783 
5523.960 

5524.077 
5524.209 

5524.482 

^524.684 

5524.785 
5525.010 
5525.220 
5525.347 
5525.565 
5525.765 
5525-920 
5526.066 

5526.405 
5526.789 

5527.033 
5527.208 

5527.325 
5527.619 



Substance 



Fe 



Fe 



Fe 



Ti 



Fe 



Intensity 

and 
Character 



O 

0000 

0000 

00 

0000 N 

000 

0000 

0000 

0000 

0000 

0000 

000 

o 
000 N 

0000 

000 N 
00 N 

0000 

00 N 

00 
00 
000 
00 

0000 N 
0000 N 

2 

0000 N 
0000 N 

000 
000 

000 N 

0000 

0000 

00 

000 

000 

0000 

000 

000 

00 

0000 N 

2 
000 

000 N 
000 N 
000 N 

3 

000 

0000 

0000 



Wave-length 



5527.796 

5528.084 

5528.297 
5528.641 

5529.115 
5529.384 

5529.564 
5530.001 

5530.178 

5530.491 

5530.704 

5530.997 

5531.321 

5531.913 
5532.202 

5532.353 

5532.571 
5532.968 

5533.092 

5533-248 

5533.365 

5533.654 

5533.791 

5534-011 

5534.504 
5534.620 

5534.895 
5535-061 

5535.277 
5535.399 
5535.644 
5535-778 

5535.985 
5536.072 

5536-300 

5536.492 

5536-679 
5536.811 

5537.031 
5537.139 

5537-332 

5537-509 
5537-726 
5537-928 
5538.025 

5538.253 
5538.405 
5538.526 

5538.738 

5538.925 



Substance 



Mg 
Fe 



Ti 



Fe 
Fe 



Fe 



Mn 
Mn 



Fe 



Intensity 

and 
Character 



Good 

0000 N 

000 

8 

00 

00 

000 

0000 

000 d 

0000 

00 N 
00 N 

0000 
0000 
00 
000 

000 N 

I 

o 

000 
0000 
000 
000 

000 d 

000 

0000 

000 

2 

0000 N 
000 N 

2 

o 

0000 
0000 

000 

000 

0000 

00 

0000 

0000 

000 

0000 

0000 Nd? 

00 

00 

0000 

0000 

0000 

I 

0000 
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Intensity 






Intensity 


Wave- length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5539.273 




0000 


5551.995 




0000 N 


5539.507 


Fe 





5552.193 


Mn 


000 


5539.745 




0000 Nd? 


5552.452 




000 


5540.044 




000 


5552.673 




ooooNd? 


5540.192 




0000 


5552.916 




00 


5540.393 




000 N 


5553.068 




0000 


5540.661 




000 N 


5553.346 




000 N 


5540.940 




000 


5553.452 




000 N 


5541. IIO 




000 


5553.619 




0000 N 


5541.501 




0000 


5553.804 


Fc 


I 


5541.805 




0000 


5553.927 


Ni 





5542.361 




0000 


5554.161 




0000 


5542.545 




0000 


5554.459 




0000 N 


5542.756 




0000 


5554.748 




0000 


5542.969 




0000 


5554.879 




0000 


5543.112 




0000 


5555.036 




00 


5543.262 




000 


5555.122 s 


Fc 


3 


5543.414 s 


Fc 


2 


5555.395 




0000 


5543.626 




0000 


5555.572 




0000 


5543.975 




0000 


5555.683 




0000 


5544.157 s 


Fc 


2 


5555.860 




000 


5544.386 




000 


5555.951 




0000 


5544.560 




0000 


5556.418 




0000 N 


5544.831 


Y 


000 


5556.691 




0000 


5544.983 




0000 


5556.933 




0000 N 


5545.266 




0000 


5557.196 




000 


5545.487 




0000 


5557.287 




000 


5545.643 




0000 


5557.710 




000 


5545.913 




0000 N d? 


5557.946 




000 N 


5546.147 




000 \ . 
000 ) 


5558.136 







5546.248 




5558.209 


Fc 





5546.562 




0000 


5558.391 




0000 


5546.732 


Fe 


2 


5558.472 




0000 


5546.956 




000 


5558.816 




0000 


5547.215 


Fe, V 


I 


5559.068 




000 Nd? 


5547.522 




0000 N d? 


5559.281 




000 Nd? 


5547.910 




0000 N 


5559.867 




00 


5548.161 




0000 


5560.106 




000 


5548.413 




0000 


5560.243 




0000 


5548.535 




0000 


5560.434 


Fe 


2 


5548.697 




0000 


5560.647 




0000 


5549.546 




0000 


5560.911 




0000 


5549.748 




0000 


5561.234 




0000 


5549.875 




00 


5561.464 




00 


5550.179 




00 


5561.699 




0000 N 


5550.873 




0000 


5561.821 




0000 N 


5551.110 




0000 


5562.044 




0000 N 


5551.241 




0000 


5562.343 




000 


5551.524 




0000 N 


5562.500 




0000 


5551.767 




000 N 


5562.717 




0000 
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Intensity 1 






Intensity 


Ware -length 


Substance 


and 


Wave-length 


Substance 


and 






Character 

1 

1 






Character 


5562.933 


Fc 


2 


5575.310 




0000 


5563144 




0000 N 


5575.614 




0000 


5563.506 




000 N 


5575.766 




0000 


5563.623 




0000 


5575.897 




0000 


5563.824 


Fe 


3 


5576.079 




0000 


5563.916 







5576.320 s 


Fc 


4 


5564.352 




0000 N 


5576.589 




0000 


5565.191 




0000 


5577.252 




00 


5565.700 


Ti 


00 


5577.561 




000 


5565.931 


Fe 


3 


5577.783 




0000 


5566.172 




0000 N 


5578.739 




0000 


5566.304 




00 


5578.946 


Ni 


I 


5566.456 




0000 


5579.260 




0000 


5566.629 




0000 


5579.381 




0000 


5566.780 




0000 


5579.574 




000 


5566.947 




000 


5579.711 




0000 


5567.035 




000 


5580.530 




0000 


5567.205 




0000 N 


5580.672 




000 


5567.367 




0000 N 


5580.879 




0000 


5567.501 




000 


5581.273 




0000 


5567.621 


Fe 


2 


5581.502 




0000 


5567.802 




0000 


5581.740 




0000 


5567.989 




000 Nd? 


5581.922 




ooooN 


5568.297 




000 


5582.198 s 


Ca 


4 


5568.490 




0000 


5582.367 




0000 


5568.682 




0000 


5582.506 




000 


5568.925 




0000 


5582.630 




0000 


5569.088 




00 


5582.973 




0000 


5569.249 




0000 


5583.186 




000 


5569.370 




000 


5583.358 




0000 


5569.542 




0000 


5583.607 




0000 N 


5569.848 s 


Fc 


6 


5583.845 




000 N 


5570.286 




000 


5584.208 




ooN 


5570.615 




000 


5584.532 




000 


5570.827 




000 


5584.729 


000 


5570.982 




0000 


5584.988 


Fe 





5571.708 




0000 


5585.260 




0000 


5572.370 




000 N 


5585.397 




000 


5572.572 




0000 > 
0000 J 


5585.543 




0000 


5572.669 




5585.726 




0000 


5572.871 




000 


5585.877 




000 


5573.075 


Fc 


6 


5586.222 




0000 


5573.328 




I 


5586.497 




000 


5573.524 




0000 


5586.900 




000 N 


5573.762 




0000 


5586.991 


Fc 


7 


55''3.876 




000 


5587.355 




0000 


5573.974 




000 


5587.588 




ooooNd? 


5574.616 




000 


5587.800 


Fc 





5574.834 




0000 


5587.947 




0000 


5575.128 




000 


5588.084 


Ni 


I 
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Wave -length 



5588.368 
5588.469 

5588.985 S 

5589.227 

5589.429 
5589.582 
5586.794 
5590.079 

5590.34.1 S 

5590.589 
5590.725 
5590.927 
5591.039 
5591.226 
5591.586 
5592.192 
5592.375 
5592.487 
5592.643 

5592.881 

5593.458 
5593680 

5593.961 

5594.196 

5594-383 
5594.691 s 

5594.884 
5595.112 
5595.284 

5595.704 
5595.996 
5596.129 
5596.402 

5596.555 
5597.290 

5597.465 

5598.524 s 
5598.711 s 

5599.034 
5599.170 

5600.243 
5600.318 
5600.450 
5600.678 
5601.037 
5601.505 s 

5601.654 

5602.042 
5602.296 

5602.783 



Sobttanoe 



Ca 

Ni 
Ca 



Ti 
Ti 



Ni 
Fe, Ni 



Ni 



Ca 
Fc 



Fe 
Ca 



Fc 
Ca 



Intensity 

and 
Character 



000 
0000 
6 
000 

0000 N 



0000 Nd? 

00 

3 
000 

0000 

000 

000 

0000 

000 

0000 

o 

I 

000 

000 

0000 

000 

o 

0000 N 

0000 N 

4 
I 

0000 N 

000 

0000 

0000 

0000 

000 

0000 

000 

0000 

I 

4 

000 
0000 
00 ) d 
0000 ) 


0000 
0000 

3 

0000 
00 Nd? 
000 
000 



Wave-length 



Substance 



5602.995 ) 
5603.083 \ s 
5603.186) 
5603.516 
5603.738 

5603.993 
5604.416 
5605.171 
5605.560 
5605.864 
5606.122 
5606.268 
5607.220 
5607.372 
5607.614 
5607.761 
5607.887 
5608.059 
5608.393 
5608.525 
5608.930 
5609.196 

5609.395 
5609.901 



56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 
56 



0.023 

0.205 

0.467 

0.609 

1.584 

1.855 

2.573 
2.710 

3-929 
4.253 
4-497 
4-632 
4.819 

4.997 
5-199 
5-382 
5.520 s 

5-751 
5.877 s 
6.404 
6.541 

7.163 
7.365 
7-451 
7633 

7-765 



Fe 
Ca 
Fe 



Ni 

Fc 
Fc 



Intensity 

and 
Character 



I 

3 
4 
0000 

0000 

00 

0000 

000 

0000 

000 

000 

0000 

000 

0000 

000 

0000 

00 

0000 

000 

000 

0000 N 

00 

0000 

0000 

000 

000 

000 

0000 

00 

000 

000 

000 

000 N 

0000 N 

00 N 

0000 

0000 

o 

0000 

0000 

2 

o 

6 

000 

0000 

0000 

00 

00 

0000 

0000 
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Wave-length 



5617.972 
5618.130 
5618.292 
5618.646 
5618.858 
5619.060 
5619.192 

5619-455 

5619.637 
5619.824 

5620.037 
5620.250 
5620.452 
5620.634 
5620.715 
5620.862 
5621.438 

5621.595 
5621.833 
5622.450 
5622.996 

5623.179 
5623.857 
5624.245 s 

5624.408 

5624.575 

5624.769 s 

5625.096 
5625.304 
5625.541 
5625.755 
5625.904 
5625.245 

5626.468 
5626.812 

5627.034 
5627.313 
5627.475 
5627.592 

5627.723 
5627.859 
5628.087 
5628.239 

5628.411 

5628.571 
5628.867 
5629.099 

5629.261 

5629.453 
5629.924 



Substance 



Fe 



Fe 



Fe 
Fe. V 

Ni 



Ni 
Cr 



Intensity 

and 
Character 



0000 
000 
0000 N 
000 N 
I 

000 N 
0000 N 

000 
0000 

o 

000 
000 

0000 Nd? 

000 


0000 
000 N 
000 N 

000 

000 

000 

00 

0000 

I 

0000 N 
0000 N 

4 
000 

0000 Nd? 

o 

000 

00 

000 N 

0000 

0000 

000 

000 

0000 

0000 

000 

00 

0000 

000 N 

0000 

00 

00 

0000 

000 

0000 

0000 



Wave-length 



5630.091 

5630.313 
5630.516 

5631.194 
5631-376 
5631.720 

5631.913 
5632.049 
5632.232 

5632.672 

5632.971 
5633-441 
5633-659 
5633.866 

5633-967 
5634.171 S 

5634-446 
5634-740 
5635-412 

5635-559 
5635-736 

5636-045 
5636.218 

5636.339 

5636.455 
5636.688 

5636.925 

5637.113 
5637-339 
5637-632 
5637-928 
5638.488 

5638.707 
5638.980 

5639.575 

5639.775 
5640.215 

5640.397 
5640.538 
5640.721 
5640.903 
5641.206 

5641-353 
5641.510 

5641.667 s 

5641-954 

5642.112 

5642.396 
5642.605 
5642.84^ 



Substance 



Fe 



C 
C 
C 
Fe 



Fe 

F?. Ni 
Fe 

Fe 



Fe 

Ni 



Intensity 

and 
Character 



0000 
000 
0000 
0000 N 
0000 
0000 
000 N 
000 N 
000 

000 Nd? 

0000 

000 Nd? 

ooooN 

0000 

0000 

3 
0000 Nd? 

0000 

0000 

0000 

0000 

I 

0000 

0000 

000 

oooN 

o 
0000 Nd? 

I 

I 

DOON 

3 
0000 

00 

000 

0000 

0000 

0000 



0000 

0000 

I 

000 

0000 

2 

0000 d 

o 

0000 

00 

000 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5642.978 




00 


5657.471 




0000 


5643.302 


Ni 





5657.667 




000 


5643-503 




0000 N 


5657.890 




0000 


5643.817 




0000 N 


5658.097 s 


Y,- 


2 


5644.159 




000 


5658.378 




0000 


5644.257 




00 


5658.561 







5644.365 


Ti 





5658.753 


Fe 


I 


5644.566 




000 


5658.884 


Cr 





5645.254 




000 N 


5659.052 


Fe 


4 


5645.830 S 


Si 


I 


5659.326 




0000 


5646.039 




00 


5659.545 




0000 


5646.322 




000 N 


5659.817 







5646.530 




0000 N 


5660.001 




0000 


5646.904 




00 


5660.133 




0000 


5647.461 


Ti 


00 


5660.365 




0000 


5647.664 




0000 


5660.527 




0000 


5647.765 




0000 


5660.739 




00 


5647.997 




0000 


5660.892 







5648.119 




0000 


5661.022 







5648.503 




000 


5661.240 




000 


5648.796 


Ti 


00 


5661.418 




0000 


5648.969 




0000 


5661.570 


Fc? 





5649.131 




0000 


5661.712 




0000 


5649.304 




00 


5661.833 




0000 


5649.61 1 


Cr 


00 N 


5662.025 




0000 


5649.898 


Fe-Ni 


od 


5662.200 




0000 


5650.209 


Fe 


I 


5662.374 


Ti 





5650.420 




0000 


5662.526 




0000 


5650.501 




0000 


5662.744 s 


Fe 


4 


5650.669 




0000 


5662.967 




0000 N 


5650.911 


Fe 


I 


5663.155 


Ti, Fc, Y 


I 


5651.099 




0000 


5663.341 




0000 


5651.256 




0000 


5663.735 




0000 


5651.489 




0000 


5664.039 




0000 


5651.691 


Fe 





5664.218 


Ni-Cr 


iN 


5651.954 




0000 Nd? 


5664.413 




0000 


5652.239 




0000 


5664.575 




0000 


5652.542 


Fe 


I 


5664.797 




000 


5653.387 




0000 


5665.557 




0000 


5653.898 




0000 


5665.775 


Si 


iN 


5654.091 


Fe 


I 


5666.131 


A? 


000 


5654.231 




0000 


5666.899 







5654.716 




00 


5666.998 




000 


5654.991 




0000 N 


5667.368 







5655.156 




00 N 


5667.542 




000 


5655.395 


Fe 


I 


5667.739 


Fe 


2 


5655.558 




0000 


5667.997 




0000 


5655.715 s 


Fc 


2 


5668.300 




0000 


5655.908 




0000 


5668.593 


V 


000 


5657.107 




0000 


5669.130 




0000 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave 'length 


Substance 


and 






Character 






Character 


5669.258 




I 


5680.470 




00 


5669.464 




0000 Nd? 


5680.769 


A? 


0000 


5669.962 







5680.978 


A 


000 


5670.163 


Ni 





5681.292 




000 


5670.364 




0000 


5681.462 




000 


5670.569 


A 


000 


5681.747 




0000 


5671.071 


V • 





5681.965 


A 


00 


5671.285 




0000 N 


5682.031 


A? 


0000 


5671.712 




00 N 


5682.427 




2 


5672.047 


Sc 





5682.718 




000 


5672.485 




0000 N 


5682.869 S 


Na 


5 


5673.022 




0000 


5683.230 




oooN 


5673.272 




0000 


5683.696 


-,A? 


000 


5673.634 




000 N 


5683.989 


A 


000 


5674.198 


A 


0000 


5684.098 


A 





5674.387 




0000 


5684.118 




0000 


5674.496 


A 


0000 


5684.415 




I 


5674.835 




0000 N 


5684.710 


Si 


3 


5675.305 




0000 N 


5684.950 




ooooN 


5675.647 s 


Ti 


2N 


5685.250 


A? 


GOOD 


5675.946 




000 N d? 


5685.657 


■,A 


00 d 


5676.568 




0000 


5685.996 


A? 


000 


5677.007 


A 


000 


5686.100 




000 


5677.175 




0000 


5686.371 




0000 


5677.680 




0000 


5686.429 







5677.919 




00 


5686.580 




000 


5678.277 




0000 


5686.757 


Fc 


3 


5678.621 




000 


5687.063 




000 


5678.830 




000 


5687.192 




0000 


5679.025 


-,A? 


0000 N 


S687.697 


-.A 





5679.249 s 


Fe 


3 


5687.834 


A? 


000 


5679.501 




0000 N 


5688.436 s 


Na 


6 


5679.821 


A 


0000 N 


5688.759 




0000 


5680.149 




000 


5688.810 


A 


00 



What is known as the " low sun band " begins at X 5670 and extends nearly to 
the "rain-band" at X 5860. Its existence is supposed to be due mostly to some dry 
gas in the Earth's atmosphere. There are, however, probably water-vapor lines scat- 
tered through this region ; and some of the lines are known to be due to oxygen. 

The "rain-band " begins at X 5860 and extends to X 6030. 

no 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Charactet 


5689.255 


A? 


0000 


5702.876 


Ti 


000 


5689.694 


Ti 





5703.012 


A 


0000 


5689.812 


A? 





5703.136 




000 


5690.117 


A 


000 


5703.308 




0000 


5690.286 




0000 


5703-438 


A 


000 


5690.447 


-.A 


000 


5703.591 




0000 


5690.646 


Si 


3 


5703.797 


V 


I 


5691.715 


Fe 


2 


5703.915 




000 


5691.919 




00 


5704.427 


A? 


000 


5692.641 


A 


I 


5704.608 




0000 


5692.970. 


A? 


^ 000 


5704.729 


A? 


0000 


5693.095 


\ 000 


5704.960 


A 





5693.330 




0000 


5705.282 


A? 


0000 N 


5693-547 




000 N 


5705.525 


A? 


0000 


5693.«65 


Fe 


3 


5705.688 


Fe 


I 


5694-379 


A? 


000 


5706.215 


Fe 


3 


5694.962 


Cr 





5706.329 







5695.207 


Ni 


2 


5706.941 




00 N 


5695.456 


A? 


0000 


5707.204 


V 





5696.160 


A 


00 


5707.265 


Fe 


I 


5696.320 


La 





5707.462 




000 


5696.582 


A? 


000 ! 


5707.614 




0000 


5696.869 




0000 N 


5707927 




000 N 


5697.040 


A 


00 


5708.135 




0000 N 


5697.614 


A? 


0000 


5708.317 


Fc 


I 


5697.794 


A 


000 


5708.622 S 


Si 


3N 


5698.047 


A? 


0000 Nd? 


5708.881 




0000 


5698.242 


Fe 





5709.1.30 




000 N 


5698.400 


A 





5709.328 




0000 


5698.555 


Fe. Cr 


I 


5709.601 s 


Fe 


5 


5698.746 


V 


I 


5709.775 s 


Ni 


5 


5698.910 


A 


000 


5710.005 




000 


5699.106 




0000 N 


5710.144 




00 


5699.530 


A 





57II.OI6 


A 


000 


5699.638 




000 


5711.313s 


Mg 


6 


5699.805 


A 


0000 


57II.6I5 


A 


000 d 


5700.402 




00 


5711.760 


A 


000 


5700.508 


Cu? 


00 


5712.098 


Fe 


3 


5700.738 




000 


5712.357 


Fe 


2 


5700.938 


A 





5712.620 




000 


5701. 131 




0000 Nd? 


5712.835 


-.A? 


000 


5701.323 


Si 


iN 


5712.996 


Cr 





5701.544 




0000 


5713.436 




0000 


5701.772 s 


Fc 


4 


5713.670 




000 


5701.961 




0000 


5714.120 




000 


5702.110 


A 


000 N 


5714.276 


A 


000 


5702.228 




0000 


5714.380 


Fe 





5702.360 




0000 


5714.620 




0000 


5702.543 


Cr 





5714.774 




00 


5702.754 




0000 


5714.959 




000 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5715.116 




0000 


5727.873 




00 


5715.308 s 


Ni-Ti, Ke 


5 


5728.096 




0000 N 


5715.540 




0000 


5728.319 




0000 N 


5715.689 




000 


5728.742 


A 


00 


5716.040 




000 


; 5729.096 


A- 


00 d ? 


5716.441 




0000 N 


5729.417 




000 


5716.671 


Ti 


00 


' 5729.876 


A 





5717.186 


A 


000 


5730.030 


A 


00 


5717.523 




0000 


5730.116 


A? 


0000 


5717.723 


A 


00 


5731.075 




oN 


5717.918 




000 


1 5731.252 




000 N 


5718.055 


Fe 


4 


5731.437 




00 


5718.338 




000 N 


5731.535 




00 


5718.510 


-.A? 


000 N 


5731.769 




000 


5719.154 


A 


00 


5731.984 s 


Fe 


4 


5719.208 


A? 


0000 


5732.214 




0000 


5719.536 


A? 


0000 


5732.335 




0000 


5719.795 


A 


I 


5732.522 







5719.931 


A 


000 


5732.790 


A 


0000 


5720.040 




00 


5732.948 




000 


5720.275 




0000 


5733.097 




000 


5720.568 


A? 


000 


5733.306 


A 


00 Nd? 


5720.666 


Ti, A 





5733-550 




0000 


5720.933 




000 


5733.722 




0000 


5721. 115 







5733.908 


A 


000 


5721.267 




0000 


5734.106 




0000 


5721.930 




00 


5734.262 


A? 


000 


5722.047 


A 


000 


5734.571 




0000 N 


5722.170 


A 





5734.786 







5722.397 


A 


000 


5735-790 


A 





5722.721 




000 Nd? 


5735.923 




00 


5722.997 




0000 N 


5736.241 




0000 Nd 


5723.590 


A? 


000 


5736.858 




0000 


5723.756 




0000 


5737.288 







5723.885 




000 


5737.530 


A? 


000 


5723.989 




000 


5737.688 




0000 


5724.107 


A 





5737.910 


A, Mn 


I 


5724.313 




000 


5738.453 







5724.683 




00 


5738.693 


A? 


000 


5725.224 




0000 


5738.767 




000 


5725.517 




0000 


5739.084 




0000 N 


5725.880 




000 


5739.275 


A? 


000 


5726.168 


-,A? 


000 Nd? 


5739-458 




0000 


5726.519 




0000 


5739.698 







5726.701 




0000 


5739.873 




000 


5726.918 


A 


000 


5740.020 


A? 


000 


5727.097 


A 





5740.195 







5727.271 


Ti-V 


2N 


5740.369 




0000 


5727.505 




0000 N 


5740.582 


A? 


0000 


5727.682 




000 N 


5740.825 




0000 N 
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Intensity 






Intensity 


A^avc-lcn^h 


Substance 


and 
Character 


Wave -length 

1 


Substance 


and 
Character 


5741.088 


A? 


000 


1 5754.308 




000 


5741.432 


A? 


000 


5754-450 


A- 





5741-715 


A? 


000 N 


5754.623 


Fe 





5741.927 




0000 


5754.881 S 


Ni 


5 


5742.068 s 


Fe 


2 


5755.133 




000 N 


5742.293 




000 


5755-370 


A 


000 N 


5742.420 


A 





5755-585 


A 


000 N 


5742.785 


A.- 


000 N 


5755-701 


A 


000 


5743.025 




0000 


5755-970 


A 


000 


5743.182 







5756.182 


A 


000 


5743-410 




00 Nd? 


5756.410 


A? 


000a 


5743-645 




00 


5757.037 


Fe 


2 


5743-774 


-,A? 


00 


5757.293 


A 


000 


5743-961 


A 


000 


5758.161 


A 


000 


5744.153 




00 


5758.493 


A 


000 


5744.416 




0000 


5758.654 


A 


000 


5744.679 




0000 


5758.978 




000 


5744-995 


A 


000 


5759.120 


A 


000 


5745.165 


A 


00 


5759.338 


A 


000 


5745.290 


A 


000 


5759.488 







5745.491 


A 


000 N 


5759.760 







5745.706 


A 


000 N 


5760.403 




0000 


5745.932 


A 


00 


5760.572 


Fe 


I 


5745-997 


A 


I 


5760.748 




000 


5746-638 


A,- 


000 


5760.914 


A? 


0000 


5747.025 


-A 


000 Nd? 


5761.052 


Ni 


2 


5747-502 


A 


000 


5761.305 




000 


5747.890 




I 


5761.485 


-.A? 


000 


574«-075 




000 


5761.637 




0000 


5748.176 


Ke 


2 


5761.800 


A- 





5748.380 




000 Nd? 


5762.062 




0000 


5748.576 


Ni 


2 


5702.479 


Ti 


000 Nd? 


5748.737 




0000 


5762.635 


Fe 


I 


5748.941 




0000 


5762.840 


A- 


00 N 


5749-110 




000 


5763.058 







5749-513 




00 


5763.218 s 


Fe 


6 


5749.850 




000 


5763.460 


A 


000 


5750.270 


A.- 


000 N 


5763.625 


A,- 


00 


5750-427 




0000 1 


5766.080 


A? 


000 


5750.723 


A 


000 1 


5766.485 


A? 


000 


5750.852 




0000 


5766.550 


Ti 





5751.357 




0000 


5766.808 




0000 


5752.018 


A 


000 N 


5767.358 


A 





5752.254 s 


Ke 


4 ; 


5768.225 


A 


000 N 


5752.459 


-A? 


000 Nd ? 1 


5768.575 


A 


000 N 


5753.105 


A 


000 N 


5760.120 




000 N 


5753-344 « 


Fe 


5 


5769.295 


A,- 


000 


5753-610 




000 N 


576Q.547 







5753.860 


-Cr 


iN 1 


5769.692 




0000 


5754.193 


A? 


000 N 


5769.900 


A 


0000 
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Intensity 






Intens 


Wave-len^ 


Silbstance 


and 
Character 


Wave-length 


Substance 


anti 
Charac 


5770.405 


A 


DON 


5782.313 \ s 

5782.390 ) 




3 


5770.714 


A- 


000 Nd? 


Cu? 


3 


5771.008 


A 


0000 


5782.582 




000] 


5771.382 


A 


000 


5782.815 




000] 


5771.595 


A 


000 


5783.078 




000] 


5771.820 




00 


5783.288 


Cr 


2 


5772.040 


■ 


0000 Nd? 


5783.463 




000 


5772.364 s 


Si 


3 


5783.697 




0000 


5772.630 




000 


5783.888 ' 




0000 


5772.800 


A 


000 


5784.080 s 


Cr 


3 


5772.889 




0000 


5784.268 




000] 


5773.155 


A 


00 


5784.605 




000! 


5773.363 


A 


00 


5784.879 


Fe 


I 


5773.718 


A- 


000 N 


5785.036 




000 


5773-982 




0000 N 


5785.188 


Cr 


2 


5774.250 


Ti, A 





5785.498 


Fe 


3 


5774.457 


A,- 


00 N 


5785.772 




00 N 


5774.761 




0000 N 


5785.952 


Cr 


I 


5775.020 




0000 N 


5786.193 


Ti. Cr 


oN 


5775.304 s 


Fe 


4 


5786.373 




000 


5775.521 




0000 


5786.747 




000 r 


5775.833 




0000 


5786.964 




0000 


5775.969 


A 


0000 


5787.235 


Cr 


00 


5776.292 


A 


000 


5787.488 




000 


5776.468 


Ar 


000 


5787.941 




000? 


5776.958 


A,- 


000 N 


5788.141 s 


Cr 


4 


5777.737 




000 N 


5788.305 


A(0) 


000 


5777.975 




000 


5788.398 


A(0) 


00 


5778.222 




0000 


5788.504 


A (O) 


DOG 


5778.505 




0000 


5788.611 


Cr, A (()) 


00 


5778.677 


Fc 


I 


5788.755 


A(0) 





5778.890 


-A 


000 N 


5788.865 


A? 


0000 


5779025 


A? 


000 


5788.990 


A (O) 
A(0) 


00 


5779.406 




0000 


5789.095 


00 


5779.583 


A 


000 


5789.210 


A (O) 


000 


5779.778 




0000 


5789.4 18 « 


A (O) 


od 


5779.913 




000 


5789.565 


A? 


0000 


5780.176 


A 


0000 


5789.700 


A(0) 


000 


5780.378 


A 


000 


5789.850 


A? 


0000 


5780.520 




000 


5789.978 


A? 


0000 


5780.600 







5790.071 


A(0) 





5780.825 


Fe 


2 


5790.186 


A? 


0000 


5781.024 


Fe 





5790.313 


A (()) 





5781.130 


Cr. Ti 


00 


5790.407 


-. A (O) 


00 


5781.288 




0000 


5790.581 


A (()) 


000 


5781.400 


Cr 





5790.759 


A (()) 


000 


5781.573 




0000 


5790.878 


A? 


000 


5781.763 




0000 


5700.985 


A (O) 


00 


5781.967 


Cr 





5791.174 K 
5791.243 > ' 


Cr 


4 


5782.138 




000 


Fe 


3 



' Principal line in the head of the I group (atmospheric oxygen). 
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Wave-length 



5791-405 

579i.4«5 
5791.620 

5791.750 
5791.974 
5792.140 

5792.311 
5792.405 
5792.829 

5792.984 
5793-005 
5793.085 
5793.292 
5793.610 
5793.920 

5794.»37 

5794.375 
5794-562 

5794.664 

5794.«39 
S795.086 

V95-2I2 

5795-508 

5796.102 

5796.304 ' 

5796.486 

5796.635 

5796.885 

5796.9«5 
5797-263 

5797-497 
5797.715 
5797.815 
5798.077 s 
5798.220 

5798.398 s 
5798.728 

5799.154 
5799.382 

5799.730 

5800.055 
5800.185 

5800.443 
5800.844 
5801.058 
5801.483 
5801.965 
5802.546 
5802.885 
5803.549 



Substance 



A(0) 
A? 
.A 

A(0) 

A? 

A? 

A? 
A (O) 



A(0). 
A? 
Fe 



Ni, A(0) 



A? 

A(0) 
Ti? 

A?. 
Fe, A (O) 
A,- 
A? 
A? 
A? 
A 
A (O) 

A- 

-. A (O) 

A, 

A,- 

A? 

A(0) 
A (O) 



Intensity 

and 
Character 



000 

00 

0000 

O 

000 

00 

0000 

0000 

0000 

00 

000 

0000 

3 

000 
000 

2 

0000 N 

0000 

000 N 
0000 N 

0000 

000 

0000 

000 



0000 

00 

000 

00 

0000 

0000 

00 

000 

3 

000 
4 

000 

0000 

0000 

0000 

0000 

00 

000 Nd? 
o 

0000 

00 Nd ? 
000 N 

0000 N 
o 









Intensity 


Wave-length 


Substance 


and 
Character 


5803.802 




0000 N 


5804.045 




0000 N 


5804.254 


Fe 


I 


5804.479 


Ti 





5804.681 


Fe 





5804.996 




0000 


5805.198 




0000 


«;8o5.44i s 


Ni 


4 


5805.638 




000 


5805.840 


A(0) 





5805.986 


La 





5806.261 


A? 


0000 N 


5806.510 


A(0) 





5806.747 




0000 


5806.950 s 


Fe 


5 


5807.172 


C? 


0000 


5807.309 


C? 


000 


5807.465 


C? 


0000 


5807.809 




0000 N 


5808.015 


A,- 





5808.207 




00 


5808.406 


A? 


0000 


5808.526 


A? 


0000 


5808.781 


A? 


0000 N 


5809.085 


A(()) 


00 


5809.256 




0000 


5809.439 s 


Fe 


4 


5809.670 




000 N 


5809.741 


A (O) 


00 


5809.830 




000 N 


5810.090 




000 N 


«;8ii.oio 




00 


5811.823 




000 Nd? 


5812.139 


Fe 





5812.345 




0000 N 


5812.418 




0000 


5812.616 


A (O),- 


00 


5812.719 




0000 


5812.942 




0000 


5813.060 




000 


5813.270 


A (O),- 


00 


5813.553 




0000 N 


5813.884 




000 


S814.228 




00 


5814.788 




0000 


5815.030 


Fc 


I 


5815.246 




ooooNd? 


5815.441 


Fe 





5815.663 




0000 


5815.766 




0000 



line. 



'First line in the tail of the 5 group (atmospheric oxygen) mixed with a .*^olar 



ii6 



HENRY A. ROWLAND 







Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5815.870 




00 


5834.440 


A(0)? 


0000 


5816.086 




000 


5834.756 




000 


5816.289 







5835.070 


-, A(())? 


0000 N 


5816.481 


., A (O) 


S 00 


5835.325 







5816.601 S 


Ke 


\s 


5835.475 




000 


5816.845 




ooooNd? 


5835.645 




00 


5817.057 


A (O), Mn? 


00 


5835.800 




000 


5817.299 







5836.360 




0000 N 


5817.593 




0000 


5836.990 




000 


5817.708 




000 


5837.425 




000 


5819.517 




0000 


5837.925 


Fe 





5819.779 




0000 N 


5838.225 




000 


5820.145 




00 


5838.378 




00 


5820.510 


A(0) 


000 


5838.592 


Fe 


I 


5821. 110 


A(0) 


000 


5838.770 


A 


000 


5822.107 




00 N 


5838.896 




00 


5822.680 




00 N 


5839.154 


-,A 


0000 


5823.079 




000 


5839.600 


A 


000 


5823.388 




000 


5839.823 




00 


5823.575 




0000 


5841.050 


A 


000 


5823.910 


• 


00 


5841.405 




000 


5824.388 




000 


5842.600 




000 


5824.628 




00 


5842.756 


A 


00 


5824.858 


A(0) 


000 


5843.110 




00 


5825.511 


A(0) 


000 


5843.438 




00 


5825.975 




00 


5843.869 


A? 


0000 


5826.328 




0000 


5844.057 


A? 


0000 


5826.545 




000 


5844.405 


A? 


000 


5826.860 




000 N 


5844.828 




00 


5827.299 




0000 


5845.140 




00 


5827.597 




000 ) 
00 ) 


5845509 







5827.689 




5845.696 


A 


oco 


5827.897 


-A 


000 


5845.965 


A? 


0000 


5828.097 







5846.185 




00 


5828.460 


A 


000 


5846.487 




00 


5828.979 




0000 Nd? 


5846.789 




0000 


5829.533 


-, A (O)? 


0000 N 


5847.016 




ooco 


5830.198 




0000 \ 


5847.221 


Ni 


I 


5830.305 


A(0) 


000 \ 


5847.477 




0000 


5830.895 




000 


5847.775 




ooooNd? 


5831.468 


A(?) 


0000 


5848.105 




ooooNd? 


5831.821 


Ni • 


I 


5848.342 


Fe 


3 


583I.Q67 




000 


5848.662 




ooco 


5832.155 




000 N 


5848.888 


A 


000 


5832.490 




000 X 


5840.187 




000 


5832.691 




000 


5849.415 




000 


5833.188 




0000 


5849.QOQ 







5833.886 




0000 N 


5S50.I45 




000 


5834-145 




000 


5S50.320 




000 


5834.251 





5850.553 


A 


0000 
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Wave-length 



5851.025 
5851.220 
5851.427 
5852.005 
5852.223 
5852.443 
5852.789 

5«vV37« 

5^53.53« 
5853.690 

5853.902 s 

5854.168 

5854-327 

5*^54-535 
5854.811 

5855.060 
5855-300 
5855-476 
5855.567 

5855-755 
5856.105 

5856.312 

S85;6.64S 
5856.838 
5857.674 s 

5857-976 
5858.205 

5858.495 
5858.750 
5859.001 

5859-215 

5859.463 

5859.620 

5859.809 s 

5860.176 

5860.306 

«;86i.^^^i 

5861.845 

5862.021 

5862.582 s 

5862.817 

5863.075 
^863.380 

5863.685 

5863.933 
5864.167 

5864.268 

5864.463 

5864.575 
5864.742 



Substance 



A 
A 



Fe 



Ba? 

A 

A? 

A,- 

A 

Fe 

A? 



Fe 



Ca 

Ni 



.A 

Fe 

A? 

A(wv)> 
A 
Fe 

A 
A 



Intensity 

and 
Character 



00 N 
000 
O 

0000 N 
0000 N 

3 
000 N 

o 

000 

000 N 

5 
0000 

0000 

oco 

000 
000 

I 

0000 
0000 

0000 Nd? 

0000 

2 

0000 N 

0000 

8 

3 
000 N 

00 

000 N 

o 

000 N 

000 

0000 

5 
0000 

0000 

o 



000 

6 

0000 

000 N 

000 

000 

0000 

000 

0000 

o 

000 

0000 



Wave length 



5865.027 

5865.109 
5865.633 
5865.852 
5866.068 
5866.172 

5866.363 
5866.48^ 
5866.675 
5866.857 

5866.959 
5867.221 

5867.302 

5867.550 

5867.785 

5868.010 

5868.132 

5868.362 

5868.507 

5868.988 

5869.320 

5869.566 

5869.888 

5870.008 

5870.864 

5871.103 

5871.365 
5871.523 

5872.000 

5872.247 

5872.427 

5872.490 

5873-343 
5873-436 
5873-630 
5873.790 
5873.988 

5874-175 
5874.697 
5874-865 

S874.995 
5875.360 
t;87<;.66o 
5875.815 

5875-985 
5876.338 
5876.514 
5876.664 
5876.770 
5877.027 



Substance 



A (wv) 
A (wv) 
A (wv) 
A (wv) 
A (wv) 

Ti 



Ca 



A 
A 

-A (wv) 
A (wv) 

A (wv) 
A (wv), 

A 

A 

A 

A? 



A (wv) 

A (wv) 

A? 
A (wv) 

A (wv)- 

-. A? 

A (wv) 

., A (wv) 

A (wv) 

A (wv) 



Intensity 

and 
Character 



000 
0000 
000 
00 

000 { 
000 \ 
000 \ 
000 \ 

3 
0000 

0000 

0000 

00 N 

000 N 

2 

0000 

0000 

0000 

0000 

00 N 

0000 

0000 

000 

00 

I 

0000 

000 

o 

000 

000 

000 

0000 N 

0000 

I 

0000 

o 

00 N 

000 

0000 

000 

0000 N 

00 N 

0000 

o 

0000 X 

1 

00 

o 

0000 

0000 



' A (wv) stands for an atmospheric line due to water-vapor. 
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Intensity 






Intensity 


Wave-length 

1 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5877.273 


A 


1 
1 

000 


5885.973 


A? 


0000 


5877.547 


A (wv) 


00 


5886.193 


A (wv) 


5 


5877.640 




0000 Nd? 


5886.390 




0000 


5877.780 


A (wv) 


000 


5886.560 


A (wv) 


I 


5877.903 




0000 


5886.620 


A (wv) 





5878.015 




1 


5886.905 


A (wv) 





5878.245 




000 N 


5887.045 


A 


000 


5878.504 


A 


0000 


5887.445 


A fwv) 


5 


5878.790 




0000 N ' 


5887.690 




000 


5879.225 


A 


0000 N 


«;887.88o 


A (wv) 


3 


5879.417 


A (wv) 


00 


S888.056 


A (wv) 


00 


5879.506 




0000 


5888.404 




0000 


5879.715 




00 


5888.655 


^ 


0000 


5879.820 


A (wv) 


I 


5888.920 


A (wv) 


2 


5879.945 


A (wv) 


I 


5889.110 




0000 


5880.035 




0000 


5889.303 


A (wv) 


00 


5880.250 




oN 


5889.587 




0000 N 


5880.490 




00 


5889.855 s 


A (wv) 


3 


5880.649 




0000 


S890.IOO* 


A (wv) 


2 


5880.725 


A (wv) 


00 


*5890.i86D,s» 


Na 


30 


5880.832 




0000 


5890.425 


A (wv) 





5880.948 


A (wv) 





5890.529 




000 


5881.147 


A (wv) 


I 


5890.720 




00 Nd? 


5881.320 


A (wv) 





5890.950 


A (wv) 


00 Nd? 


5881.500 







5891.125 


A? 


0000 Nd 


5881.636 


A 


000 


5891.398 


A (wv) - 


I 


5881.760 




0000 


5891.581 




0000 


5881.940 




000 


t;89i.720 


A (wv) 





5882.084 


A (wv) 


I 


5891.878 


A (wv) 


4 


5882.203 


A (wv) 





5892.108 




000 


5882.412 


A 


0000 N 


i 5892.271 


A? 


0000 


5882.589 


A 


000 


5892.493 


A? 


0000 


5882.708 


A 


000 


5892.608 


A (wv) 


3 


5883.025 


A (wv) 





5892.690 




000 


588^.218 


A (wv) 


00 


5892.920 


Fe 


00 


5883.285 




000 


5893.097s 


Ni 


4d? 


5883.529 




0000 


; 5893.268 


A (wv) 





5883.589 


A? 


000 N 


5893.455 




000 


5883.655 




0000 N 


5893.725 


A (wv) 


I 


5883.790 




0000 N 


5894.050 


A? 


0000 


5884.028 ) ^ 
S884.120P 


Fe 


4 


5894.360 


A? 


0000 


A (wv) 


5 


5894.605 


A (wv) 





5884.245 




0000 


5894.820 


A (wv) 


0000 N 


5884.410 


A (wv) 





5895.162 


A (wv) 





5884.655 




000 


5895.360 


A (wv) 





5884.960 


A 


000 


5895.582 




0000 


588S.278 




00 


5895.901 




00 N 


5885.596 




000 


5896.155 


Na 


20 


5885.733 


A (wv) 


000 


5896.35I)7is3 




00 N 


5885.840 


A (wv) 


00 


5896.506 

1 




000 



*This line is coincident with the edge of D, toward the violet and is therefort 
very difficult to see. 

'The width of D, is 0.175. The width of D^ is 0.160. 
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Wave-length 



5896.635 
5896.710 

5896.857 
5897.047 
5897.300 
5897.400 
5897.470 

5897.750 

5897.970 

5898.160 

5898.378 ) 

5898.430 S 

5898.615 

5898.745 

5898.980 

5899.011 

5899.215 

5899.315 
5899.5 1 « 
5899.752 
5899.887 
5900.135 
5900.260 
5900.585 
5900.648 
5900.981 
5901.140 
5901.296 
5901.465 
5901.682 ) 

5901.745 ) 
5901.926 

5902.028 

5902.238 

5902.363 

5902.465 

5902.694 

5902.870 

5903.035 

5903.334 

5903.555 
5903.748 

5903.918 
5904.070 
5904.160 
5904.420 
5904.592 
5904.850 
5905.050 



Substance 



A (wv) 
A (wv) 

A (wv) 
A (wv) 



A (wv) 

A (wv) 
A (wv) 
A (wv) 

A (wv) 

A (wv) 

A? 
A (wv) 

Ti 
A (wv) 

A (wv) 
A (wv) 

A? 
A (wv) 

A? 
A (wv) 

A? 
A (wv) 
A (wv) 



A (wv) 
A (wv) 

Fe 
A? 

A (wv) 



A (wv) 
A (wv) 
A (wv) 
A (wv) 

A? 
A (wv) 

A? 

A? 



Intensity 

and 
Character 



O 

I 

0000 

2 

00 

0000 

00 

o 

000 

00 

00 

4 
00 

000 

0000 

00 

0000 

2 

0000 

I 

00 

000 

2 

4 
0000 

000 

0000 

00 

0000 

00 

6 

00 

0000 

0000 

000 N 
I 

000 



0000 

000 

0000 

00 

I 

00 

00 

00 

0000 

000 

0000 

000 



Wave-length 



5905.148 

5905.335 

5905.505 

5905.583 
5905.652 

5905745 

5905.895 s 

5906.130 
5906.390 
5906.505 

5906.733 

5906.864 
5907.060 
5907.220 

5907.475 
5907.574 

5907.692 

5907.873 

5908.070 
5908.258 
5908.425 

5908.640 

5908.795 
5908.945 

5909.020 

5909.213 
5909.395 

5909.668 

5909.878 



59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 
59 



10.060 

10.197 
10.398 
10.528 
10.700 
10.855 
10.987 
II. 140 
11.365 

11.435 
II. 710 

II. 810 

12.093 

12.228 

12.345 
12.757 
12.918 

n.2i2 
13.358 
13.570 
13.930 



Substance 



A (wv) 
A (wv) 
A (wv) 

A? 

Fe 

A? 
A (wv) 
A (wv) 



A (wv) 
A (wv) 
A (wv) 
A (wv) 

A (wv),- 

A? 

A (wv) 

A? 

A? 



A (wv) 

A (wv) 

A? 

A? 

Fe 
A (wv) 
(wv) 
(wv) 
(wv) 
(wv) 
(wv) 



A 
A 
A 
A 
A 



A (wv) 
A (wv) 

A? 
A (wv) 
A (wv) 

A (wv) 

A (wv) 

A (wv) 

A? 

A? 



Intensity 

and 
Character 



0000 

00 



00 

0000 

0000 

4 

ooooNd? 
000 
000 
000 
0000 
o 

00 
o 

000 
00 

0000 
I 

0000 
I 

0000 
0000 
0000 
0000 

3 
0000 

00 

0000 

0000 

I 

I 

000 

00 

00 

2 

000 

0000 

000 

000 

0000 

00 

00 

000 

000 



3 
0000 

0000 
000 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. XL 

By Henry A. Rowland. 







Intensity 






Intensity 


Wave -length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


5914.II8 




0000 


5922.578 


A (wv) 





5914-335 I s 
5914.430 ) 


Fe 


4 


5922.735 


A(wv) 


2 


-, A (wv) 


6 


5922.930 


A (wv) 





5914.700 


A? 


0000 


5923.235 




0000 


5914.850 




0000 


5923.405 


A(wv) 


00 


5915.146 


A (wv) 


I 


5923.500 




0000 


5915.380 




0000 


5923.702 




0000 


5915.650 


A (wv) 


I 


5923.865 


A(wvJ 
A (wv) 


I 


5915.840 


A (wv) 


I 


5924.040 


2 


5916.050 


A (wv) 


000 


5924.180 




000 


5916.240 


A (wv) 


00 


5924.490 


A (wv) 


4 


5916.475 s 


Fe 


3 


5024.787 




0000 


5916.675 




0000 


5924.975 


A(wv) 


000 


5916.800 


A (wv) 





5925.082 




( 0000 

(2 


5916.984 


A (wv),- 


000 


5925.220 


A (wv) 


5917.093 


A? 


000 


5925.460 




0000 


5917.365 


-,A? 


0000 N 


5925-799 


A? 


0000 


5917.605 


A (wv) 





5926.048 




0000 


5917.827 




0000 


5926.244 




0000 


5918.022 




0000 


5926.418 




0000 


5918.225 


A (wv) 


00 d 


5926.835 


A(wv) 


000 


5918.420 


A? 


0000 


5927.040 


A?,. 


0000 


5918.635 


A (wv) 


4 


5927.425 




0000 


5918.773 


Ti 





5927.750 




0000 


5918.980 




0000 N 


5928.013 


Fe 


2 


5919.175 


A (wv) 


000 


5928.280 




000 


5919.276 


A (wv) 


5 


5928.510 


A (wv) 


2 


5919.505 




0000 


5928.740 




0000 


5919.585 


A? 


0000 


5928.890 


A? 


0000 


5919.860 S 


A(wv) 


7 


5929.056 


A(wv) 


000 


5920.060 


A? 


0000 


5929.100 




000 


5920.395 


A (wv) 


00 


5929.350 


A (wv) 


00 


5920.546 


A? 


0000 


5929.630 


A (wv) 


000 


5920.776 


A (wv) 


I 


5929.898 


Fc 


2 


5920.981 


A? 


0000 


5930.145 


A? 


0000 


5921.374 


A (wv) 


00 


5930.225 




0000 


5921.558 


A? 


0000 N 


5930.406 S 


Fe 


6 


5921.878 


A(wv) 





5930.640 




0000 


5922.100 


A? 


0000 


5930.815 


A(wv) 


00 


5922.334 


Ti 





5930.980 

t 




0000 



120 



HENRY A, ROWLAND 



121 



Wave-len^h 



5931-230 
5932.118 
5932.306 

5932.456 
5932.699 
5932.998 

5933-233 
5Q33-425 
5933.670 
5933-872 
5934.024 

5934-140 
5934.300 
5934.490 

5934-655 
5934.881 s 

5935-165 
5935-400 
5935-625 
5935-863 
5936.038 
5936.278 
5936.428 
5937.183 

5937-345 
5937-523 
5937.670 

5938.035 
5938.160 

5938.270 

5938.500 

5938.810 

5938.965 

5939.455 

5939.633 

5939-967 
5940.185 

5940.400 

5940.640 

5940.875 

5941.091 

5941.210 

5941.290 

5941.470 

5941.630 

5941-845 
5941-985 
5942.220 

5942.399 
S942.500 



Substance 



A (wv) 

A (wv) 

A? 

A? 
A (wv) 
A (wv) 

A? 

A (wv) 

A (wv) 
A (wv) 



Fe 
A (wv) 

A? 

A (wv) 

A? 

A (wv) 
A (wv) 
A (wv) 

A (wv) 
A (wv) 
A (wv) 
A (wv) 



A (wv) 

A?,- 
A (wv) 

A (wv) 

A (wv) 
A (wv) 

A? 
A (wv) 

Ti 

A? 

A (wv) 



Intensity 

and 
Character 



00 
0000 

5 
0000 

0000 

2 

0000 

0000 

0000 

000 

000 

000 

00 

0000 

0000 

5 

0000 

00 

000 

0000 



0000 

0000 N 

0000 

0000 

000 

000 

000 

000 

o 

000 

00 

0000 

0000 N 

0000 
0000 

000 

I 
0000 N 

00 

o 

5 

000 

0000 

2 

00 

0000 

0000 

000 



Wave-length 



5942.635 
5942.789 

5942.950 

5943-120 

5943.330 

5943-605 

5943-815 
5944.065 

5944.230 

5944-530 

5944.713 

5944-945 

5945-230 
5945-463 
5945-530 
5945-865 

5946.104 

5946.223 

5946.485 
5946.685 

5946.864 

5947.062 
5947-283 
5947-500 

5947-644 
5947-730 

5947.955 
5948.195 
5948.452 

5948.765 s 

5948.995 
5949.240 

5949.390 
5949.566 

5949-794 

5949.880 
5950.040 

5950.229 

5950.356 
5950.560 
5950.688 

5951.070 

5951.181 

5951-310 
5951.440 

5951-530 
5951-718 

5952.015 
5952.406 

5952.578 



Substance 



A (wv) 


I 


A (wv) 


3 




0000 




0000 




0000 




000 




00 




0000 




0000 


A(wv) 


I 




0000 


A (wv) 


I 




0000 


A(wv) 
A(wv) 


00 


00 


A (wv) 


I 


A? 


0000 


A (wv) 


3 


A? 


0000 




000 


A (wv) 


000 


A (wv) 


I 


A(wv) 


2 




0000 


A (wv) 


000 




00 


A? 


0000 


A? 


0000 


A (wv) 


00 


Si 


6 


A (wv) 


000 


A(wv) 


0000 


A (wv) 


2 


Fe 


I 


A (wv) 


000 


A (wv),. 


000 


A (wv) 







0000 


A (wv),- 


00 


A(wv) 







0000 


A? 


0000 


A (wv) 


00 




0000 


A (wv) 


000 


A (wv) 


000 


A (wv) 







0000 




0000 


A? 


000 



Intensity 

and 
Character 
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Wave- length 



5952.740 
5952.943 
5953-207 
5953.386 

5953.583 
5953.680 

5953-935 
5954.200 

5954.595 
5954.906 

5955.170 

5955-331 
5955-570 
5955.890 

5956.039 
5956.252 

5956.364 
5956.573 
5956.715 
5956.923 s 

5957.175 

5957-253 
5957-365 
5957.790 
5958.098 

5958.297 
5958.460 

5958.565 
5958.840 
5959.025 
5959.380 

5959.535 
5959.830 
5959.940 
5960.200 
5960.560 
5960.800 

5961.444 
5961.665 

5961.955 
5962.110 

5962.390 

5962.516 

5962.690 

5962.840 

5963.134 
5963.326 

5963.496 
5963.790 
5964.826 



Substance 



Fe 

Ti 
A? 

A (wv) 

A? 
A (wv) 

A (wv) 



A (wv) 
A (wv) 
A (wv) 
A (wv) 

Fc 



A? 

A (wv) 
A (wv),- 

A? 
A? 

A? 
A (wv) 



A? 
A? 

A (wv) 



A? 



Intensity 

and 
Character 



000 

4 

0000 N 

I 

0000 

00 

0000 

000 

000 

0000 

I 

0000 

0000 

0000 

000 

000 

0000 

o 

0000 

4 
0000 

0000 

0000 

0000 

I 

0000 

I 

00 

I 

0000 

000 

0000 

000 

000 



0000 

0000 

0000 



0000 

0000 

000 

0000 

o 

0000 

0000 

0000 

000 

0000 

0000 



Wave-length 



5965.163 
5965-370 

5965.543 
5965-740 
5966.055 
5966.223 
5966.430 
5966.560 
5966.706 
5966.885 
5967.218 
5967.540 
5967.720 
5967.880 
5968.058 
5968.280 
5968.495 
5968.630 
5968.882 
5969.260 
5969.510 

5969-795 
5970.046 

5970.280 

5970.480 

5970.714 
5970.908 
5971-182 
5971.366 

5971-557 
5971.990 

5972.970 

5973-203 

5973-578 

5973-695 
5974.094 

5974-495 
5974.812 

5975-054 

5975-330 

5975-413 

5975-575 s 

5975-820 

5976.046 

5976.150 

5976.387 

5976.504 
5976.694 

5976.730 
5977.007 s 



Substance 



A (wv) 
A? 
A? 

Ti, A? 

A (wv) 
A(wv) 

A? 
A(wv) 

A? 
A (wv) 



A (wv) 
A (wv) 
A (wv) 

A? 

A (wv) 
A? 

A? 

A (wv) 
A? 

A (wv) 



A (wv) 



N 
N 
A (wv) 
Fc 

A? 



A (wv) 
-,A? 
Fc 



Intensity 

and 
Character 



00 

0000 

0000 

0000 

2 

0000 

000 

o 

0000 

I 

000 

00 

0000 

000 

2 

000 

2 

0000 

0000 

o 

0000 

000 

0000 



000 

0000 

000 

0000 

0000 

I 

0000 
0000 

0000 
0000 

0000 

0000 
o 

0000 
0000 

I 
0000 

3 
0000 

0000 

000 

0000 

0000 

00 

o 
4 
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Wave- length 



Substance 



5977.252 s 

5977.513 

5977-655 

5978-033 
5978.292 

5978.365 
5978.560 

5978.768 
5979.012 

5979.135 
5979.455 
5979.527 

5979-915 
5980.39s 
5980.740 
5980.965 

5981.043 
5981.450 

5981.614 

5981.930 

5982.085 

5982.200 

5982.530 

5982.838 
5983.098 

5983-525 
5983.650 
5983.908 
5984.195 
5984.285 

5984.495 
5984.660 
5984.810 
5985.040 s 

5985.435 
5985.615 

5985.731 

5985.924 
5986.350 

5986.674 

5986.975 
5987.290 s 

5987.525 

5987.774 
5988.048 

5988.325 

5988.574 
5988.785 

5988.985 
5989.180 



A (wv) 

A (wv) 
A (wv) 

A? 

Ti 



A? 

A (wv),- 

A (wv) 

A? 

A? 

A? 



A (wv) 
A (wv) 

Fc 
A? 



Fe 
A (wv) 
A? 
A? 
A? 



Fe 



A? 
A (wv) 

A? 
A (wv) 



Intensity 

and 
Character 



Id? 
0000 

00 N 

o 

0000 

000 

0000 

I 

0000 

000 N 

0000 N 

0000 

0000 N d? 

00 

000 

0000 

0000 

00 

0000 

0000 

000 

0000 

000 

0000 N 

00 

000 

0000 

5 
000 

0000 

000 

0000 

0000 

6 

o 

0000 

0000 

0000 N 

000 

0000 

0000 N 

5 
0000 

0000 

0000 N d ? 

000 

0000 

o 

000 

0000 



Wave-length 



5989.313 
5989.510 

5989.788 

5990.290 

5990.595 
5990.830 

5991.070 

5991.237 
5991.600 

5991.790 

5992.010 

5992.218 

5992.409 

5992.555 
5992.900 

5993.275 
5993-674 
5993-875 
5994-135 
5994-563 
5994-756 

5995.491 
5995.916 
5996.164 
5996.247 

5996.445 
5996.725 
5996.963 

5997-195 
5997.438 
5997-578 
5997.826 
5998.002 

5998.442 
5998.760 

5999- "5 
5999.204 

5999.436 

5999.647 

5999.920 

6000.269 

6000.370 

6000.900 

6001.345 

6001.765 

6002.375 

6002.870 

6002.970 

6003.239 s 

6003.538 



Substance 



A? 
A (wv) 



A (wv) 
A (wv) 



A (wv) 



A (wv) 



A (wv) 

A (wv) 
A? 



Ni 



A (wv) 

A, Ni 
Fe 



A (wv) 
Ti, A (wv) 

A (wv) 

A? 

A? 
A (wv) 
A fwv) 
A (wv) 

Fc 



Intensity 

and 
Character 



0000 



0000 

600 

0000 

00 



0000 N 

2 

0000 

000 

o 

0000 

0000 

0000 

00 

0000 

0000 

00 

0000 



0000 N 

0000 

000 N 

0000 
0000 
0000 

I 

0000 
0000 

o 
o 

2 

000 

0000 

0000 

000 

00 

0000 N 



0000 

00 

00 

000 

000 

000 

00 

0000 N 
6 

0000 



124 TABLE OF SOLAR SPECTRUM WAVE-LENGTHS 







Intensity 






Intensity 


Wave-Irngth 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


6004.095 


A (wv) 


000 N 


6020.232 ) 
6020.401 J ^ 




2 


6004.603 




0000 N 


Fe 


4 


6004.895 


A (wv) 


00 


6020.610 




0000 


6005.098 


A? 


0000 


6020.873 




0000 


6005.228 




0000 


6022.016 S 


Mn 


6 


6005.586 




0000 


6022.440 




0000 


6005.770 


Fe 


I 


6022.690 




0000 


6006.003 




0000 


6023.239 




0000 


6006.280 


A? 


000 N 


6024.171 




0000 


6006.605 


A? 


00 


6024.281 s 


Fe 


7 


6007.080 




0000 


6024.459 




0000 


6007.255 




0000 


6025.425 




0000 


6007.540 


Ni 


I 


6025.000 


A? 


00 


6007.760 




0000 


6026.380 


A? 


0000 


6007.935 




000 


6026.615 


A? 


0000 


6008.186 s 


Fc 


4 


6026.900 


A? 


0000 


6008.450 




0000 


6027.040 




0000 


6008.556 




0000 


6027.274 s 


Fc 


4 


6008.785 S 


Fe 


6 


6027.485 




0000 


6009.031 




0000 


6027.650 




GOOD 


6009.580 


A(wv) 


000 


6027.948 


A.- 


oooN 


6010.066 


A? 


0000 


6028.220 


A 


000 


601 1. 001 




0000 N 


6028.490 


A? 


000 Nd? 


6011.745 




0000 


6028.720 




0000 


6011.980 




0000 


6029.100 




0000 


6012.210 




0000 N 


6029.500 , 




0000 N 


6012.450 


Ni 


I 


6030.110 


A (wv),- 





6012.660 




000 


6030.550 




0000 


6012.996 




000 N 


6030.860 




0000 N 


6013.416 




000 N 


6031.240 




00 N 


6013.715 s 


Mn 


6 


6031.520 


. 


0000 N 


6014.130 




0000 N 


6031.932 




0000 


6014.641 




0000 


6032.176 




0000 


6015.058 




0000 N d? 


6032.374 




0000 


6015.258 




0000 


6032.885 




0000 N 


6015.475 




000 


6033-530 




0000 


6015.830 


A? 


0000 


6033.810 




0000 N 


6016.070 


A? 


000 


6034.265 


A? 





6016.233 




0000 


6034.440 




0000 


6016.624 




0000 


6034-715 




0000 N 


6016.861 s 


Mn 


6 


6035-137 




0000 N 


6017.140 




0000 


6035575 


A? 





6017.080 




0000 


6036. 1 2 1 




0000 N 


6018.524 







6036.434 




0000 


6018.760 




0000 


6036.685 


A? 





6019.039 


A? 


0000 


6037.009 




0000 


6019.372 


A (wv) 


000 


6037.687 




0000 


6019.596 


Ba? 


000 


6039.540 




0000 


6019.795 




0000 N 


6039.693 




0000 


6020.000 




0000 N 


6039.808 




0000 
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Wave -length 



6039.953 
6040.190 

6042.198 

6042.315 s 

6042.480 

6042.942 

6043.164 

6043.640 

6043.843 

6044.258 

6045.705 

6045.985 

6046.245 

6047.280 

6047.880 

6048.495 

6049.01 1 

6049.337 
6051.245 

6052.061 

6052.828 

6052.906 

6053.153 

6053.233 
6053.476 

6053.690 

6053.912 

6054.125 

6054.290 

6055.310 

6055.620 

6055.980 

6056.227 S 

6056.565 
6056.987 
6057.110 
6057.475 
6058.080 
6058.385 
6058.874 
6059.484 
6059.970 
6060.340 
6060.853 
6061.037 
6061.870 
6062.455 
6062.704 
6062.910 
6063.080 



Substance 



Fc 



A? 

A? 
A? 



Ni 
A? 



Fc 



Intensity 

and 
Character 





0000 

0000 

3 
0000 

0000 

0000 

000 

0000 

0000 N 

000 
0000 

ON 
0000 N 

0000 

0000 N 
0000 N 
000 N 
0000 N 
0000 N 
000 
00 

0000 N 
0000 N 
0000 N 
000 


0000 
00 
000 
000 
0000 N 

5 
000 

0000 N 

0000 

00 N 

0000 

000 Nd? 

0000 

0000 

0000 

0000 

0000 

0000 

000 

0000 N 

0000 

000 





Wave-length 



6063.316 
6063.522 
6064.258 
6064.853 

6065.709 S 

6066.020 
6067.492 
6067.850 
6068.172 
6068.704 
6069.931 
6070.303 
6071.575 
6071.970 
6072.238 
6073.410 
6073.772 
6074.230 

6075-739 
6076.360 
6076.820 
6077.120 
6077.480 
6077.702 
6078.060 
6078.410 

6078.710 S 

6078.978 

6079.227 s 

6080.230 

6080.450 

6080.794 

6081.422 

6081.665 

6081.930 

6082.050 

6082.640 

6082.930 

6083.915 
6084.325 

6085470 
6085.656 
6086.128 

6086.500 

6086.885 

6088.047 
6088.490 
6089.275 
6089.538 

6089.787 



Substance 



Ti 
Fe 



Fe 
Fe 



Co 
Fe 



Ti. Fe 

Ni 



Fe 



Intensity 

and 
Character 



0000 
0000 N 
000 N 
00 

7 

0000 

0000 

000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

0000 

000 Nd? 
0000 N 

00 

0000 N 
0000 N 
000 N 
0000 N 

5 
000 N 

2 

000 

0000 

0000 N 
0000 N 
o 

0000 
0000 

000 Nd? 
I 

0000 N 
o 

2 

0000 

0000 

I 

0000 N 
00 N 
0000 N 
0000 N 
0000 
I 
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Wave-length 



6090.010 
6090.186 
6090.287 
6090.429 
6090.722 
6091.395 
6091.580 
6091.714 
6091.945 
6092.133 
6092.737 
6093.030 
6093.366 
6093.580 
6093.864 
6094.075 
6094.590 
6095.118 

6095.575 
6096.360 

6096.880 

6097.095 

6097.312 

6097.505 
6098.000 
6098.465 
6098.870 
6099.888 
6100.490 
6102.392 S 

6102.635 

6102.937 s 

6103.289 

6103.400 

6103.514 
6103.690 

6103.796 

6104.830 

6105.349 
6105.730 



Substance 



! 



Fe 



A? 
Ke 

Fe 



Fe 



Fe 
Ca 
Fe 



Intensity 

and 
Character 



0000 
0000 
0000 

2 

0000 N 



0000 

0000 

000 

I 

0000 

000 

00 N 

0000 

2 

0000 

I 

0000 

0000 

0000 N 

3 
0000 

0000 

000 

0000 



00 

0000 N 

00 

6 

0000 Nd? 

9 
0000 

4 
I 

000 

0000 

0000 



0000 



Wave-length 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



05.995 
06.651 

06.840 

07.070 

07.309 

07.560 

08.108 

08.334 s 

08.503 

08.675 

09.105 

09.545 
0.042 

0.555 
1.005 

1.290 s 

1-545 
1.872 

2.235 
2.500 

2.621 

3.142 

3.340 

3.538 

4.075 
4.600 

5.010 

5.960 

6.268 

6.397 I 

6.455 ) 
6.665 

6.900 

7.210 

7.415 
7.623 

7.846 

8.028 

8.139 
8.320 



s 



Substance 



Ni 



Ni 
V 



Ni 
Fe 



Intensity 

and 
Character 



000 

0000 

00 

0000 

0000 

0000 

0000 

6 

0000 

0000 d? 

0000 
0000 

0000 

0000 d? 

0000 

2 

0000 N 

od? 

0000 

0000 N 

0000 



0000 

o 

0000 

0000 N 

0000 

000 N 

0000 

4 
I 

0000 

ooooNd? 

00 

000 

0000 

0000 

0000 

0000 

000 
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Wave-length 



Substance 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



119.385 
119.527 

119.740 

119.970 

120.245 

120.460 

120.751 

121.010 

121.215 

121.541 

121.986 

122.434 s 

122.830 

123.468 

123.730 
124.287 

124.703 
125.236 
125.522 
126.075 
126.435 
126.665 
127.001 
127.684 
127.851 
128.124 
128.320 
129.190 
129.430 
129.740 
129.940 
130.145 

130.344 
130.560 . 

131. 181 

131.490 

131.785 
132.070 

132.490 
132.704 
133.020 

133-440 
133-785 
134-175 
134.810 
135-280 
135.580 

135.985 
136.280 

136.500 



V 

Ni 



Ca 



Ti 



Fe 

Ni 



Nh 



V 
Cr 



Intensity 

and 
Character 



0000 

0000 

I 



0000 

00 

0000 

0000 

000 

0000 

0000 

10 

000 

0000 

0000 

0000 

0000 

I 

0000 

0000 N 
I 

0000 
0000 

0000 N 

0000 

3 

0000 

I 

000 

000 N 

000 
0000 

I 

0000 

0000 N 
0000 N 
o 
o 
0000 N 

0000 

0000 N 
000 N 
0000 N 

00 

000 Nd? 
0000 N 
00 N 
00 N 
0000 
0000 







Intensity 


Wave-length 


Substance 


and 
Character 


6136.829 s 


Fe 


8 


6137.210 


Fe 


3 


6137.428 




0000 


6137.505 




000 


6137.710 




000 


6137.915 


Fe 


7 


6138.266 




0000 N 


6138.725 




00 N 


6139.864 




000 N 


6141.020 




0000 


6141.265 




000 


6141.595 




0000 


6141.938 s 


Fe,Ba 


7 


6142.225 




0000 


6142.420 




0000 


6142.700 




I 


6143.044 




0000 N 


6143.390 




0000 N 


6143.976 




0000 N 


6144.550 




0000 


6144.988 




0000 


6145.228 




2 


6145.616 




000 N 


6146.445 




000 


6146.882 




0000 


6147.380 




0000 N 


6147.702 




0000 


6147.950 




2 


6148.040 


Fe 


3 


6148.300 




0000 N 


6148.480 




0000 


6148.870 




000 


6149.209 




0000 


6149.458 




2 


6149.766 




0000 


6149.950 




0000 N 


6150.360 


V 


oNd? 


6150.840 




0000 


6151.052 




0000 


6151-550 




0000 


6151.834 


Fe 


4 


6152.054 




0000 


6152.226 




0000 


6152.520 




000 N 


6152.854 




0000 


6153.055 




0000 


6153-560 




0000 N 


6154.129 




0000 N 


6154.438 s 


Na 


2 


6154.650 




0000 
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Wave -length 



6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 
6 



54.898 
55.101 
55.350 
55.450 
55.699 
55.918 
56.240 

56.490 
57.010 

57.450 
57.630 

57.945 
58.130 

58.380 
58.888 
59.300 
59.590 
59.910 

60.437 
60.660 

60.956 s 

61.176 

61.298 

61.503 
61.844 
62.390 s 
63.630 

63.765 
63.968 

64.777 
65.378 

65.577 
65.760 

66.105 

66.266 

66.410 
66.651 
68.083 

69.002 
69.249 s 

69.529 

69.778 s 

70.178 

70.420 

70.730 

71.028 

71.215 
71.443 

72.161 

72.945 



Substance 



Fe 



Na 



Ca 

Ca 

Ni 
Fe 
Ca 



Fe 



Ca 

Ca 

Ca 

V 
Fe-Ni 



Intensity 

and 
Character 



0000 N 
0000 

7 
000 

0000 

000 

00 

000 N 
000 N 
0000 N 
000 

5 
0000 

000 N 

0000 

0000 

o 

0000 N 

0000 

0000 

3 
0000 

0000 

4 
0000 N 

15 
2 

I 

3 
0000 N 

0000 

3 
0000 

0000 

0000 

0000 

5 
0000 N 

0000 

6 

0000 

7 
000 N 

0000 N 

6 

0000 

0000 

0000 

0000 

0000 N 



Wave-length 



6173.276 

6173.553 s 

6173.782 

6174.065 

6174.948 

6175.370 

6175.584 
6175-807 
6176.01 1 
6176.426 
6176.669 
6176.815 

6177.027 S 

6177.255 
6177.463 
6177.747 
6177.977 
6178.730 
6179.610 
6180.279 

6180.420 s 

6180.587 

6182.849 
6183.334 
6183.779 

6184.080 

6185.918 

6186.424 

6186.928 
6187.618 
6188.210 

6188.679 

6189.200 

6189.594 

6190.61 1 

6190.873 

6191.048 

6191.393 s 
6191.779 s 

6194.440 

6194.633 

6195.080 

6195.663 
6196.373 

6198.107 

6198.864 
6199.398 

6199.718 

6199.985 

6200.160 



Substance 



Fe 



Ni 



Ni- 



Fe 



-,A(wv)? 

Fe 

-,A(wv)? 
Ni 

Fe 

Co, A (wv)? 



Ni 
Fe 



Intensity 

and 
Character 



0000 N 

5 
0000 

0000 

0000 N 
0000 

3 
0000 N 

0000 

0000 

0000 

0000 

5 
0000 

o 

0000 

0000 

0000 N 

000 

0000 

5 
0000 

0000 

0000 

oNd? 

000 

I 

00 N 

2 

00 

4 
0000 Nd? 

00 Nd? 

0000 N 

000 

0000 

0000 

6 

9 
0000 

oN 

0000 

oN 

0000 

0000 

0000 



00 

0000 

0000 
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Intensity 






Intensity 


Wave -length 


Substance 


and 
Character 


Wave -length 


Substance 


and 
Character 


6200.527 S 


Fe 


6 


6230.551 




0000 


6200.690 




0000 


6230.943 s 


V-Fe 


8 


6201.176 




0000 


6231. 211 




0000 


6203.554 




0000 


6232.856 


Fe 


3 


6204.698 




0000 


6233.082 




0000 


6204.825 


Ni 


1 


6233.408 




000 


6205.360 




0000 N 


6233.720 




ooooNd? 


6207.460 




000 


6236.816 




0000 N 


6207.916 




0000 


6237-534 s 




3 


6208.425 




000 


6238.598 




2 


6208.783 




00 


6239.234 




0000 


6209.100 




0000 


6239.585 




00 


6209.962 




0000 N 


6239.980 




0000 


6210.895 




00 N 


6240.165 




00 


6212.275 




00 N 


6240.370 




0000 


6212.479 




0000 


6240.530 




00 


6213.644 s 


Fe 


6 


6240.863 


Fe 


3 


6213.840 




0000 


6241.065 




0000 


6214.080 


V 


000 


6243.055 


V 


000 


6214.885 




000 N 


6243.320 




I 


6215.231 




0000 


6243.540 




0000 N 


6215.360 


Fe 


5 


6244.033 




2 


6215.630 


Ti 


000 


6244-335 




000 N 


6215.931 




0000 


6244.686 




2 


6216.103 




00 N 


6245.137 




0000 N 


6216.567 




I 


6245.413 




0000 N 


6216.810 




0000 


6245.832 




I 


6217.900 




000 


6246.100 




0000 N 


6219.494 s 


Fe 


6 


6246.535 s 


Fe 


8 


6219.730 




0000 


6247.774 




2 


6220.150 




0000 


6249.122 




000 


6220.450 




000 


6249.409 




0000 


6220.700 




000 


6249.710 




0000 


6221.005 


Fe 





6249.860 




000 


6221.222 




0000 


6251.495 




0000 


6221.552 


Fe,- 


00 Nd? 


6252.048 


V 


00 


6221.850 




0000 


6252.278 




0000 


6223.652 




0000 N 


6252.410 




0000 Ni» 


6224.198 


Ni? 


I 


6252.773 s 




7 


6224.407 




0000 


6254.050 




00 


6224.715 


V 


000 


6254-382 \ _ 
6254.456 5 




I 


6225.380 




0000 N 


Fe 


5 


6225.700 




0000 


6255.000 




0000 N 


6226.527 




0000 N 


6255.805 




0000 N 


6226.951 


Fe 


I 


6256.168 


Fe 


00 


6227.770 




00 


6256.572 s 


Ni-Fe 


6 


6229.437 


Fe 


I 


6257.090 




0000 N 


6229.852 




0000 


6257.802 




0000 N 


6230.050 




0000 


6258.322 


Ti 


2 


6230.3I2 


Ni 





6258.570 


V 


000 N 
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Wave-length 



6258.780 

6258.927 

6259.144 

6259.448 

6259.800 

6259.980 

6261.316 s 

6261.501 

6261.760 

6262.173 

6262.458 

6263.164 

6265.015 

6265.348 S 

6265.573 

6265.820 

6266.223 

6266.550 

6267.042 

6267.424 

6267.860 

6268.040 

6268.433 

6268.819 

6269.080 

6269.630 

6270.200 

6270.442 

6270.628 

6271. 112 

6271.486 

6271.703 

6271.970 

6272.157 

6272.623 

6272.870 

6273-306 

6274.170 

6274.870 

6275-478 
6276.450 

6276.690 

6276.815* 

6277.021 

6277.164 

6277-35Q 
6277-513 
6277.639 
6277.701 

6277.837 



Substance 



Ti 



Ti 
V 



Fe 



•»A(wv) 



Fe 
Fe 



A^wv) 
A(wv) 



A(wv) 



A(0) 
A(0) 

A? 

A? 
A(0) 
A(0) 
A(0) 
A(0) 



Intensity 

and 
Character 



00 

3 
0000 

0000 

00 

0000 

I 

0000 

0000 N 

0000 

0000 N 
0000 N 

0000 

5 

0000 
000 

0000 N 

000 
0000 

0000 N 

000 
000 
0000 
0000 

000 N 

0000 
000 

3 

0000 

0000 N 



0000 

000 

0000 

000 

000 

0000 N 
000 N 

00 
000 

0000 N 

0000 
2d 

I 
00 N 

000 

2 

I 
I 
I 



Wave-length 



6278.012 
6278.177 
6278.303* 

6278.579 

6278.760 
6278.907 
6279.084 
6279.308 

6279.530 
6279-754 

6279.946 
6280.108 
6280.305 
6280.460 
6280.598 
6280.833 

6281.025 

6281.228 
6281.387 

6281.575 

6281.835 

6282.004 
6282.164 
6282.350 
6282.502 
6282.740 

6282.808 
6282.933 
6283.035 

6284.002 
6284.210 
6284.748 
6284.993 
6285.384 

6285.878 

6286.031 
6286.359 
6287.009 
6287.494 

6287.9533 
6288.154 

6288.5^0 

6288.839 
6288.955 
6289.384 
6289.606 
6289.790 
62QO.I06 
6290.427 

6290.750 



Substance 



A(wv) 

A(0) 

A(wv) 



A(0) 

A(0) 

A(wv),- 

A(wv) 

A(0) 



A(0) 
Fe 



A(0) 

A(0) 
A? 

A(wv) 

Co- A (O) 

A(0) 

A(0) 
V 

A(wv) 



A(0) 
A(wv)? 



A(wv)? 
A(()) 



A(0) 



Intensity 

and 
Character 



000, 
0000 
4d 

00 N 

0000 

0000 
2 

3 

00 Nd? 

0000 

od 

2 

0000 

0000 

2 

3ci 

0000 

0000 

I 

0000 

000 N 

0000 

2 

0000 

0000 

000 

000 

2 

000 

I 

0000 

o 

0000 

00 N 

0000 N 

00 

o 

0000 N 

000 N 

I 

000 N 

000 Nd? 

0000 

0000 

000 

I 

0000 

0000 N 

2 

000 N 



» First line in the head of the alpha group, due to atmospheric oxygen. 
9 Principal line in the head of the alpha group. 
3 First line m the tail of the alpha group. 
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Wave- length 



6291.184 
6292.373 
6292.572 
6292.825 
6293.030 
6293.170 
6293-370 
6294-155 
6294.875 
6295.242 

6295-389 
6295.590 
6295.860 
6296.022 
6296.170 
6296.360 
6296.582 
6296.715 

6297-471 

6297-517 
6298.007 

6298.295 

6298.513 

6298.666 

6298.854 

6299.436 

6299.625 

6299.805 

6300.53s 
6300.904 

6301.718 

6302.056 

6302.209 

6302.401 

6302.709 

6302.975 

6303-159 
6303.700 

6303985 

6304-545 
6305.070 
6305.525 
6305.878 
6306024 
6306.201 
6306.430 
6306.619 
6306.780 
6306.950 
6307.763 



Substance 



Fe 

A(0) 

A (wv) 
V 
A(0) 



A (wv) 
A(0) 
A (wv) 
A(0) 

V 
A(wv)? 

Fe 

Co, A (O) 

Fe, A (O) 
A (wv) 

Fe 

A(0) 

Fe 
A(0) 



A(0) 



A(0) 



Intensity 

and 
Character 



4 

2 

0000 

0000 N 

000 

3 
0000 

00 Nd? 

0000 N 

0000 

3 
0000 

0000 N 

0000 

3 
0000 

0000 

0000 

0000 

0000 

5 

0000 

0000 

2 

0000 

3 
000 



000 

000 

7 

0000 
2 
0000 

5 
2 

0000 

000 N 

000 N 

000 N 

0000 N 

000 N 

0000 

2 

0000 

0000 

0000 

2 

0000 

0000 N 



Wave-length 



6308.090 
6309.040 



63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 
63 



[O.IOI 
[O.487 

0.698 
10.848 

1.055 

1-451 
1.722 

1.936 
2.456 
2.980 
[4.077 
[4.449 
4.876 
5.189 
5-517 

5-631 

5.854 

6.028 
6.245 
[6.510 
[6.816 
7.440 
7.670 
[8.239 
[8.524 
[8.919 
[9.082 
9.274 
9.460 
[9.690 
9.806 
6320.250 
6320.660 
6321.070 
6321.505 
6322.380 
6322.550 
6322.907 
6323.244 
6323.688 

6323.957 
6324.096 
6324.709 
6324.894 
6325.382 
6325.748 
6327.038 
6327.485 



Substance 



A(0) 

A(0) 

Fe 



A(0) 

Ni 
A(0) 

Fe 



Fe 
A (wv) 
A (wv) 

Fe 

A(0) 



-, (wv)? 

A(0) 
A (wv) 



A (wv) 

Ni 

Fe 



A(0) 
A (wv) 
A(0) 



Intensity 

and 
Character 



000 N 
000 N 
2 

00 Nd? 

0000 

I 

0000 

00 Nd? 

I 

0000 N 

00 N 

000 

0000 N 

o 

4 
o 

2 

00 

0000 

I 

0000 

0000 N 

0000 

0000 N 

0000 

6 

0000 N 

I 

o 

0000 

o 

000 



0000 N 

000 

00 

0000 



0000 

4 

0000 N 

0000 N 

00 

0000 

00 

0000 

0000 

0000 N 

0000 

0000 



PRELIMINARY TABLE OF SOLAR SPECTRUM 

WAVE-LENGTHS. XIIL 

By Henry A. Rowland. 





■ 


Intensity 






Intensity 


Wavc-Icngih 


Substance 


and 


Wave-length 


Substance 


and 


1 




Character ! 

1 

2 


1 




Character 


6327.820 


Ni 


1 6361.031 


Ni 





6327.997 




0000 


6361.415 




0000 N 


6329.142 


A(0) 


000 


6362.560 


Zn 


I 


6329.855 


A(0) 


000 


i 6363.090 


Cr, Fe 


2 


6330.3 » 6 


Cr 


I 


6364.575 


Fe 


I 


6^31.067 


Fe 


2 


6364.920 







6331.345 




0000 


6366.564 


Ti 


000 


6331.619 




0000 


6366.707 


Ni 





6332.180 




oN 


6366.982 




0000 


6333.460 


A (wv) 


0000 


6367.350 




000 


6334.5«« 


A(0),(wv?) 


0000 


6367.640 




000 


6334.903 




0000 i 


6369.244 




0000 


6335.307 


A(0) 


0000 


6369.683 


Fe 





6335.554 


Fe 


6 

1 


6370.574 


Ni 


00 


6336.032 


A (wv)? 


0000 


6371.573 


Fe 


I Nd? 


6336.329 


Pi 


000 N 


6375.455 




0000 


6336.665 


A? 


0000 


6376.033 




000 


6337.048 


Fe 


7 


6376.385 




0000 


6339.096 


Fe 


2- 


6378.468 


Ni 


2 


6339.335 


Ni 


2 


6378.877 




0000 


6339.520 




0000 


6379.165 




0000 


6340.190 




0000 


6379.878 




0000 


6342.603 


A (wv) 


0000 


6380.958 


Fe 


4 


6344.030 




0000 


6381.359 




0000 


6344.371 


Fe 


4 


6381.844 




0000 


6347.310 




2N 


6383.932 




oN 


6347.572 




0000 N 


6^84.119 




0000 


6348.080 




000 


6384.886 


Ni 


I 


6350.709 




000 


6385.303 




0000 N 


6350.920 


A (wv) 


0000 


6^85.680 


Mn? 


000 N 


6351.510 




0000 


6385.950 







6352.728 




0000 


6388.630 




000 


6353.160 




0000 


6389.502 




0000 


6353.602 




0000 


6390.715 




000 


6^54.060 




0000 


6391.472 




0000 N 


6354.868 




0000 


6392.751 







6355.246 


Fe 


4 


6393.820 S 


Fe 


7 


6355.410 




00 


6394.417 




000 N 


6358.898 


Fe 


6 


6394.700 




0000 N 


6359.437 




0000 


6395.378 




00 Nd? 



1.^2 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


6306.038 




0000 


6428.385 




0000 


6306.600 




0000 N 


6428.843 




0000 


6397.757 




0000 


6430.130 




000 


630S.205 




000 N 


6430.485 




0000 


6309.129 




0000 N 


6430.665 




0000 


6400.100 




000 


6431,066 s 


Fe 


5 


6400.217 S 


Fe 


8 


6431.466 




0000 


6400.538 s 


Fe 


2 


6431.890 




0000 


6401.023 




0000 N 


6432.240 




000 N 


6401.296 




0000 N 


6432.529 




0000 


6401.714 




0000 


6432.895 


Fe? 


I 


6402.507 




0000 N 


6433.110 


A 


0000 


6403-345 




000 N 


6433.665 


Fe? 


oN 


6403.910 




0000 N 


6433.94« 




0000 


6404.392 




0000 N 


6434.796 


A 


0000 


6405.980 




00 Nd? 


6435.260 




0000 


6406.590 




0000 N 


6436.267 




0000 


6407.350 




0000 N 


6436.630 


Fe? 





0407.515 




oN 


6437.136 




0000 N 


6408.233 s 


Fe 


5 


6437.930 




000 N 


6408.587 




0000 


6438.251 




0000 N 


6408.910 


Sr? 


000 


6438.995 




000 


6409.497 




0000 


6439.293 s 


Ca 


8 


6410.643 




0000 


6439.786 




0000 


64II.I45 




00 


6440.326 




0000 


6411.330 




000 


6440.865 




0000 


6411.865 s 


Fe 


7 1 


6441.158 


Mn? 


000 


6412.445 




0000 


6441.835 




ocoo 


6413.800 




0000 N 


6442.693 




0000 N 


6414.147 




0000 


6443.180 




000 


6414.813 


x\i 





6443.700 




0000 N 


6415.199 




iN 


6444.430 




0000 N 


6415.635 




0000 N 


6444.880 




0000 


6416.242 




0000 


6446.345 




0000 N 


6416,741 




0000 


6446.620 




0000 


6417.133 


Fe? 


I 


6448.170 




0000 N 


6417.427 




0000 


6449.355 




oNd? 


6417.900 


Co 


00 N 


6440.650 




0000 N 


6418.005 




0000 


6450.033 s 


Ca 


6 


6419.585 




0000 


6450.306 


Co 





6419.880 




000 


6450.552 


Co 





6420.169 s 


I'e 


4 


6450.866 




0000 


6420.820 




0000 


6451.785 




000 N 


6421.022 




0000 


6452.536 




00 N 


6421.570 s 


Fe 


7 


6452.000 




0000 N 


6421.740 


Ni 


000 


6453-815 




0000 N 


6425.080 




00 


^454.350 


A 


0000 N 


0425.748 




0000 


6455-230 


Co 


oN 


6426.510 




000 N 


6455.485 




0000 N 


6426.000 




0000 N 


6455.820 


Ca 


2 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


6456.070 




0000 


6474.330 


A (wv) 


000 N 


6456.238 




0000 


6474.830 


A? 


0000 N 


6456.603 




3 


6475.280 


A (wv) 


00 


6456.872 




0000 


6475.435 


A (wv) 


00 


6457.080 




00 N 


6475.846 




2 


6457.335 


A? 


0000 


6476.046 


A (wv) 





6457.595 




000 


6476.584 




0000 


6458.770 




0000 


6476.795 




0000 


6459' "5 


A 


000 


6477.240 




0000 


6459.300 


A 


0000 


6477.550 


A (wv) 


0000 d 


6459.904 


A 


0000 


6478.110 




000 N 


6460.210 


A 


0000 


6479.408 


A(wv) 


00 


6460.440 


A 


0000 


6479.715 


A (wv) 


000 


6461.154 


A? 


0000 


6480.285 S 


A (wv) 


I 


6461.345 




0000 


6480.475 


A (wv) 


0000 


6462.060 


A 


0000 


6481.220 


A (wv) 


000 N 


6462.260 


A 


0000 


6481.910 


A (wv) 


0000 


6462.784 ) 
6462.965 J ^ 


Ca 


5 


6482.098 




3 


Fc 


3 


6482.410 




000 


6463.188 




0000 


6482.690 




0000 


6463.334 


A? 


0000 


6483.027 


Ni 


I 


6463.475 


A? 


0000 


6483.286 


A (wv) 


0000 


6463.715 


A (wv) 


000 


6483.468 


A (wv| 
A (wv) 


1 


6463.965 


A? 


0000 


6483.677 


0000 


6464.170 




0000 


6483.975 


A (wv) 


ooooN 


6464.398 




0000 


6484.170 


A (wv) 


00 N 


6464.650 


A (wv) 


000 


6484.694 


A (wv) 


0000 


6464.897 




00 


6484.900 


A (wv) 


000 


6465.630 


A? 


0000 


6485.120 


A (wv) 


0000 


6466.002 




0000 


6485.360 




0000 N 


6466.490 


A 


000 N 


6485.790 


A (wv) 


00 


6466.960 


A 


000 N 


6486.495 




0000 N 


6467.212 




0000 


6487.005 


A (wv) 





6467.823 


A 


0000 N 


6487.515 


A? 


0000 


6468.120 


A 


000 


6487.755 


A? 


0000 


6468.590 


A? 


0000 


6488.250 


A (wv) 


000 N 


6469.050 




0000 


6489.350 


A (wv) 


00 


6469.408 




2 


6489.870 




0000 N 


6469.593 


A (wv) 


0000 


6490.595 




0000 N 


6469.860 


A (wv) 


000 N 


6490.877 


A (wv) 


0000 


6470.210 


A (wv) 


000 N 


6491.015 


A (wv) 


I 


6470.794 




0000 N 


6491.465 




0000 N 


6471. 118 




0000 N 


6491.800 




I 


6471.522 




0000 


6491.876 


Mn 


000 


6471.885 s 


Ca 


5 


6493.130 


A (wv) 





6472.360 




0000 N 


6493.480 


A (wv) 


000 


6472.700 


A (wv) 


00 


6494.004 s 


Ca 


6 


6472.823 


A? 


0000 


6494.273 




0000 


6473.405 


A (wv) 


00 


6494.530 


A? 


0000 


6473.744 




0000 N 


6494.725 


A (wv) 


I 
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Wave- length 



6495.213 s 

6495.962 

6496.082 

6496.340 

6496.688 

6497.128 

6497.840 

6498.407 

6498.654 

6499.168 

6499437 
6499.880 S 

6500.122 
6500.353 
6501.060 
6501.440 
6501.901 
6502.425 
6502.747 
6503.114 
6503.840 
6504.415 
6504.700 

6505-053 
6505.710 

6506.560 

6507.340 

6507.890 

6508.380 

6508.826 

6509.080 

6509.845 



65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 



0.410 

1.679 
2.240 

2.470 

3145 
3300 

3847 
4.185 

4530 
4956 
5.456 
6.080 
6.3II 8 

6.634 
6.750 

6.855 
7-315 

7-657 



Substance 

Fe 

A (wv) 

Fe 
Fe 

A (wv) 

Fe 
Ca 



A 
A 
A? 

A (wv),- 



A (wv) 
A (wv) 



A (wv) 

A (wv) 

A? 

A 
A? 

A (wv) 
A (wv),- 

A (wv) 



A (wv) 
A (wv) 
A (wv) 



Intensity 

and 
Character 



8 

I 

2 

0000 

2 

4 

00 Nd? 

0000 N 

0000 

I 

000 N 

4 
0000 

0000 

0000 

000 N 



0000 N 

0000 

0000 

0000 N 

o 

0000 

0000 N 

0000 N 

0000 N 

0000 N 

0000 N 

0000 

o 

00 

000 

0000 N 

0000 

00 

00 

0000 

0000 

0000 N 

0000 

000 N 

2 

ODOO 

000 

2 

0000 

I 

2 

o 

0000 



Wave-length 



6517.925 
6518.245 

6518.599 S 

6518.973 
6519.410 
6519.682 
6520.350 
6520.983 
6522.123 
6522.430 

6523-145 
6523.580 

6523.907 
6524.080 

6524.968 
6526.040 
6526.655 
6526.888 
6527^44 
6527.825 
6528.340 
6528.777 

6529-415 

6530.247 
6530.845 

6531.311 
6531.667 

6532.595 s 
6532.800 

6533-110 
6533.330 
6533-763 
6534.172 s 

6534.470 

6534.875 
6535.210 

6536.212 

6536.955 
6537.480 

6537-666 

6538.170 

6538.770 

6540.665 
6541.510 

6542.550 
6543.280 
6544.140 
6546.030 
6546.479 s 

6547.945 



Substance 



A (wv) 
Fe? 

A (wv) 
A (wv) 



A (wv) 
A (wv) 

A (wv) 
A (wv) 
A (wv) 

A (wv) 



A (wv) 

A (wv) 

Ni? 

■,A (wv) 
A (wv) 

A (wv) 



A? 

A? 

A? 
A (wv) 

A? 

A (wv) 

A (wv) 

Ti-Fe 

A (wv) 



Intensity 

and 
Character 



0000 
00 

2 

oN 

00 N 

iN 

0000 N 

0000 N 

0000 

0000 

0000 N 

0000 

0000 

I 

0000 

0000 

0000 

o 

I 

0000 N 

0000 N 

00 

0000 N 

0000 

00 

0000 

000 

I 

0000 

o 

0000 

0000 N 

2 

0000 

0000 

0000 

0000 

00 

0000 

0000 

000 Nd? 

000 Nd? 

000 N 

0000 

00 

0000 N 

2 

000 N 

6 
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Wave-length 



654«.«55 
6549.290 

6550.515 

6551.940 

6552.275 
6552.865 s 

6554-025 

6554.470 

6555.080 

6555700 

6556.087 

6556.308 

6556.55« 
6557.046 
6557.408 

655«-095 
6«;s8.392 

6558.830 
6559.193 

6559.«i5 
6560.045 
6560.307 
6560.490 
6560.800 

6561.^35 
6563.045 sC 

6563.763 

6564-305 
6564.450 

6565.083 

6565-7«3 
6566.075 

6569.040 

6569.460 s 

6570.103 

6570.965 
6571.4.^6 
6572.330 s 
6573030 

6573765 
6574.468 s 

6574707 
6575-085 { ^ 
6575.270 \ • 
6576.615 

6577.131 

6580.470 
6581.025 
6581.452 

6583.505 



Sub Ft n "c 



A (\vv) 
A? 
A? 



A (wv) 
A (wv)- 



Intensity 

and 
Character 



Ti, A (wv) 

Fe? 
A (wv) 

A? 
A (wv) 

A? 



A (wv)- 

II 
A (wv) 
A (wv) 
A (wv) 

A? 

A? 

A? 
A (wv) 

I'e 



A (wv) 
Ca? 



A (wv) 
Fe 



A (wv).- 
A (wv) 

A? 



Wave length 



1 

0000 

0000 

000 

0000 N 

I 

ooNtI? 
o 
0000 N 

iN 

0000 

I 

0000 

o 
o 

0000 

00 N 
0000 N 

0000 



0000 

0000 

0000 

iNd? 

000 

40 

000 
00 

o 
0000 N 

000 
0000 

000 N 

5 

0000 N 

0000 Nd ? 

0000 

I 

I 

0000 N 

I 

0000 

I 

2 

000 Nd? 

0000 

00 N 

00 

o 

0000 



6583.787 
6583.967 

6584.550 

6584.797 

6585.470 

6585-763 
6585.950 

6586.550 

6586.764 

6586.935 

6587.864 
6588.828 
6590.245 
6591.575 

6591.833 
6592.076 

6592.372 

6592.770 

6593.161 s 

6594.121 S 

6594.600 

6595.590 

6596.135 

6597-273 
6597.807 

6598.552 
6598.848 

6599-131 
6599-353 
6599.570 

6599-925 
6602.370 

6603.601 
6604.837 
6605.810 
6606.160 
6607.215 
6607.586 
6608.280 
6609. ^60 s 

6609.818 

6609.929 

6610.315 

6610.990 
661 1.6 1 2 

6612.474 
6612.790 

6613.675 

6614.045 
6617.267 



Substance 



A (wv) 

A? 

A? 

A (wv) 

A? 

Ni 
A (wv) 
A (wv) 

A (wv) 

Fe? 



Ni 

Fe 

Fe 

A (wv) 



Cr 

Fe? 

Ti 
A (wv) 

A (wv) 



Ni 



Intensity 

and 
Character 



0000 

00 

0000 

000 

0000 N 

000 

0000 

I 

000 

0000 

00 N 
0000 N 
0000 N 

00 

0000 

0000 

0000 

00 

6 
4 

000 
0000 

000 N 
0000 N 
I 

0000 N 
o 
0000 

00 

000 

0000 

ooooNd .' 
0000 N 
I 

000 
000 N 
00 N 
0000 N 
o 

3 
00 

000 

0000 

0000 

0000 

000 

0000 

00 N 

00 Nd? 

000 Nd? 



'The wi(ith of C is 0.963; and that of the extreme shading is 1.240. C is either 
faintly double or reversed in the Sun. 
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Wave-lcnifth 



6617.980 
6618.586 
6619.825 
6621.441 
6622.639 
6624.161 
6624.605 
6625.077 
6625.276 
6026.504 
6627.797 
6628.402 
6629.210 
6629.628 
6629.924 
6630.270 
6631.325 
6632.011 
6032.267 
6632.710 
6633.665 
6633.905 s 

6634.361 

0635.001 

6635-.^75 
6035.636 

0635.940 

0036.570 

6638.314 

6639.505 

6030.955 
6640.135 

O642.510 

6643.457 
0643.876 s 

6644.102 

6644.520 

6645.365 
6646.309 

6647.205 
6648.095 
6648.360 
6648.930 
6651.371 
6652.600 
6653.215 
6654.150 
6654.660 
6655.770 
6656.620 



Substance 



Fe? 



Cr 



Fe 



Ni 



Intensity 

and 
Character 



000 N 
0000 N 
000 N 

0000 N 
0000 N 
0000 N 
0000 N 
0000 N 



0000 

o 

000 N 

000 N 

0000 

0000 

000 

000 N 

0000 

000 

00 N 



2 



0000 N 

oN 

0000 

00 N 

0000 N 

0000 

0000 N 



00 N 

0000 N 

0000 Nd ? 

5 
0000 

000 N 

000 N 

0000 

00 

0000 

000 

0000 

0000 

0000 N 

0000 

00 

0000 

000 N 

0000 



Wave-length 



6657.205 

6657.«78 
6659.164 

6660.105 

0660.830 

6661.320 

6661.580 

6662.011 

6662.819 

6663.487 s 

6663.701 s 

6664.030 

6664.550 

6665.420 

6665.998 

6666.780 

6667.695 
6667.980 
6668.640 
6669.041 
6669.550 
6672.915 
6678.2^5 s 

6678.817 

6679.090 
6080.396 
66S0.864 

6685.131 
6687.750 
6091.067 
6692.547 

669 vOQQ 

6695.886 

6096.275 

6696.565 

6697.070 

6697.650 

6098.336 

6698.913 

6699.380 

6701.163 

6701.621 

6703.820 s 

6704.286 

6704.745 

6705.352 s 

6705.753 
6705.942 
6707.695 
6708.176 



Substance 



Intensity 

and 
Character 



Cr 



Fe 



Fe? 



Fe 



000 N 

000 

0000 

000 

0000 

00 

000 

0000 N 

0000 N 

I 

3 
0000 N 

0000 N 

000 N 

0000 

000 N 

000 

00 

000 N 

0000 N 

000 N 

0000 

5 
0000 

000 N 

000 

0000 

0000 

0000 

000 N 

000 N 

000 N 

0000 N 

1 N 
00 

0000 
000 N 
0000 N 
o 

00 

0000 

000 

I 

0000 N 

000 

I 

0000 

0000 

000 

0000 
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Wave-length 



6709.226 
6710.182 
6710.570 
6710.789 
6711.529 
6712.094 
6712.714 
6713.290 

6713.454 

6713.993 

6715.635 
6716.500 

6716.914 
6717775 

6717.940 S 

6719.880 
6721.020 
6722.096 s 
6722.959 

6724.935 
6725.219 

6725.615 

6725.960 

6726.539 

6726.925 s 
6728.922 
6729.270 
6729.996 

6730.558 
6732.320 

6732.921 

6733.410 

6733.783 

6734 524 

6735.277 
6735.708 

6736.099 

6736.798 
6737.619 

6738.2^0 

6738.485 

6739.080 

6739.370 
6739.775 

6740.244 
6741.268 

6741.880 
6742.535 

6742.816 

6743.381 



Substance 



Ca 



Fe 



Fe 



Fe 



Intensity 

and 
Character 



Ti 



0000 N 

0000 N 



0000 

0000 

000 N 

000 N 

I 

000 

I 

I 

o 

000 N 

000 

5 
000 N 

0000 N 

2 

0000 N 

000 N 

0000 



0000 

0000 

2 

0000 

00 

000 N 

000 N 

00 

0000 

I 

0000 Nd? 

000 N 

0000 

000 N 

0000 N 

000 

0000 N 

o 

00 

00 N 

0000 



0000 

0000 

oN 

0000 

0000 N 

I 



Wave-length 



Substance 



6743.826 
6745.364 
6745798 
6746.235 
6747.226 
6747.812 
6748.390 
6748.686 
6749.029 
6749.120 
6749.791 
6750.033 

6750.407 S 

6751.690 

6752.965 s 

6753.265 

6753.720 

6754.233 
6755.189 

6755.855 
6756.818 

6757.445 
6757.909 

6''59.i46 
6761.260 
6761.852 
6762.405 
6762.647 

6763.549 

6763.939 

6764.330 

6767.602 

6768.028 s 

6768.248 

6769.930 

6771.310 

6771.789 
6772.152 
6772.568 s 
6775.047 
6776.595 

6777.653 
6778.022 

6781.172 

6782.061 

6782.465 

6782.748 

6783.609 

6783.960 

6784.460 



Fe 
Fe 



Ni 
-, Co 

Ni 



Intensity 

and 
Character 



000 N 
00 

000 N 
00 
000 

0000 N 

000 

0000 

000 

coo 
0000 N 
0000 N 

3 

0000 

I 

000 N 
000 N 
0000 

000 

o 

000 N 
00 Nd? 
0000 N 
000 Nd? 
000 Nd? 
ooooNd? 
0000 N 
000 
0000 N 
0000 N 
000 Nd? 
ooooNd? 

4 

0000 
000 
od 
0000 
0000 
2 

0000 N 
0000 N 
00 

0000 N 
0000 N 
0000 N 
000 N 
0000 N 
0000 N 
00 
000 N 
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Wave-length 



6785.306 
6786.010 
6786.450 
6786.706 

6787.100 S 

6787.850 
6789.400 
678Q.776 
6790.206 
6790.569 

6790.933 
6792.577 

6793.088 

6793520 

6793-875 
6794.219 

6794.560 

6794.870 

6795-675 
6796.045 

6796.375 

6796.737 
6797.061 

6797.410 

6798.715 
6799. 1 36 
6800.265 
6800.855 
6801.450 
6802.097 
6804.102 
6804.258 
6804.545 
6805.126 

6805.354 
6806.000 
6806.593 

6807.103 s 
6807.630 
6808.141 
6809.017 

6809.878 

6810.519 s 
6812.605 

6813.865 

6814.160 
6815.210 
6817.903 
6819.845 
6820.098 



Substance 



Fe 



Fe 
Fe 



Fe 



Fe 



Co 



Intensity 

and 
Character 



000 N 
000 N 
0000 N 

000 N 
I 

0000 N 
000 N 

0000 

000 

0000 

000 

0000 

0000 N d ? 

00 

oN 
0000 

000 
000 

000 Nd? 

000 N 

o 

000 N 

0000 

0000 

00 

0000 N 

0000 

00 N 

0000 N 

0000 

0000 



o 

0000 

000 

0000 N 

0000 N 

I 

0000 Nd? 

0000 N 

0000 N 

0000 N 

3 
000 N 

000 Nd? 

0000 N 

o 

0000 

00 Nd? 

000 Nd? 



Wave-length 



6820.630 S 

6820.987 
6822.293 
6825.108 
6827.529 
6828.215 
6828.445 
6828.850 S 

6829.293 
6829.8^2 
6831.098 
6831.730 
6832.727 
68^3.501 

6833.845 
6835.622 

68*^6.956 

6837.268 

6838.612 

6838.980 

6839.088 

6840.086 

6840.698 

6841.S98 s 

6841.897 

6842.294 
6842.624 

6842.945 

6843.420 

6843913 s 
6844.939 

6845.937 
6847.860 

6848.468 

6848.823 

6849.559 
6850.110 
6850.696 
6851.309 

6851.910 

6852.980 

6854.109 

6854.590 

6854.796 

6855.105 

6855.419 s 

6855.700 

6855.990 

6856.290 

6857.515 



Substance 



Fe 



Fe 



Fe 



Fe 



Fe 



Intensity 

and 
Character 



2 

0000 N 
0000 N 
000 N 
0000 

000 N 
0000 N 

2 

0000 

0000 

0000 

0000 

0000 

00 

0000 N 
0000 N 
0000 N 
o 
0000 N 

00 


1 
0000 N 

3 
0000 N 

o 

0000 Nd? 

I 

000 N 

3 
0000 

0000 

000 

0000 N 

oNd? 

000 N 

0000 N 

00 N 

0000 N 

000 

000 

0000 

000 

0000 

00 

3 
0000 

o 

0000 
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Wave-length 



6857.773 
6858.109 

6858.415 

6858.661 

6858.863 

6859.227 

6859.752 

6860.007 

6860.358 

6860.590 

6861.044 

6861.213 

6861.529 

6861.770 

6862.014 

6862.210 

6862.431 

6862.760 

6863.119 

6864.048 

6864.585 

6864.775 

6865.206 

6865.704 

6865.906 

5866.243 

6866.604 

6867.037 

6867.457 s 

6867.631 

6867.800 s 
6868.092 s 
6868. v^6 \ 
6868.478 \ 
6868.645 / 
6868.795 \ 
6869.142 s 
6869.35^ s 

6869.850 

6870.116 ) 

6870.249 s 

6870.85^ 
6871. I80S 

6871.532 s 
6872.105 
6872.486 s 
6873.080 s 

6873.630 

6874.037 s 
6874.899 s 



s- 



Substance 



Ti? 



A 
A 
A 
A 
A 
A 
A 
A 
A 
A 



(O) 

(O) 

(O) 
(O) 



(O) 
(O) 
A? 

A(0) 
A(()) 
A? 
A(0) 
A(()) 
A? 
A(0) 
A(0) 
A? 

A(()) 
A(()) 



Intensity 

and 
Character 



0000 N 

0000 N 

2 

0000 

0000 

0000 

0000 

000 

0000 

000 

0000 

000 

0000 

000 

0000 

o 

0000 N 
I 

0000 

0000 

000 

0000 

0000 

0000 

000 

0000 

000 N 
0000 N 
6(1? 
I 

5 
oNd? 

6 

6 

I 

3 
7 
6 

00 



w 



000 N 

8 

10 

000 

II 

12 

0000 

12 

13 



Wave-length 



6S75.415 
6875.830 S 
6876.255 

6876.595 
6876.958 s 

6877.440 

6877.882 s 

6878.342 
6878.570 
6878.800 

6879.288 s 

6879.528 
68/9.784 
6880.040 

6880.172 s 

6880.45^ 
6880.857 

688I.30S 
6881.720 
6881.983 s 

6882.784 s 
6883.325 s 

6883.635 

6884.076 s 

6884.656 

688S.22I 

6885.598 
6886.000 s 

6886.446 
6886.990 s 
6887.242 

6887.444 
6887.765 
6887.969 
6888.2 so 
6888.670 
6888.830 
6889.192 s 
6889.490 

6880.827 

6S90.151 s 

6890.460 

6891.000 

6891.180 

6891.617 

6891.843 

6891.970 
6892.618 s 
6893.099 
6893.560 s 



Substance 


A (O) 


A (()) 


A (()) 


A(()) 


A (()) 


Cr 
Cr 
Cr 


A (()) 


A? 
A? 

A (()) 
A? 
A(()) 


A 
A 
A 


A(()) 


A((>) 


A 
A 


A 
A 

A (()) 


A (O) 



Intensity 

and 
Character 



0000 N 

13 

000 N 
000 N 

13 
ooooNd ? 

12 

0000 N 

ooooNd ? 

0000 N 

12 

0000 

000 

0000 

6 

0000 

00 

oocoN 

00 

o 

I 

I 

ooco 

10 

0000 N 

0000 

0000 

II 

0000 N 

12 

000 

000 

000 Nd ? 

000 

000 

0000 

0000 

13 
000 

ooooNd ? 

14 
000 

000 

000 

0000 N 

000 

0000 

M 
000 

15 



* First line in the head of the H group, due to atmospheric oxygen. » Principal 
line in the head of the B group. 3 First line in the tail of the B group. 
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Wave-length 



6894.068 
6894.320 
6894.660 
6895.200 
6^^95-630 

6895-737 
6896.289s 

6896.660 

6896.882 

0897.208 s 

6897.673 

6897.«37 
689.^.160 

6898.556 

6898.766 

6899.130 

6899.710 

6900. 1 99 s 

6900.734 

6901. 1 17 s 

6901. «;27 

6901.810 

6902.065 

6902.443 

6902.901 

6903. 1 20 

6904.362 s 

6904.785 

6905.0S3 

6905.27 1 s 

6905.540 

^05.9 1 5 

6906.295 

6906.560 

6907.282 

6907.920 

6908.360 

6908.783 s 

6908.251 

6909.676 s 

6910.270 

6010.510 

6910.994 

691 1. 310 

6911.790 

6qi2.I73 
6912.690 
6913.038 
^ 1 3.284 
6913.448 s 



Substance 



A 
A? 

A? 

A (()) 



A (()) 
A? 



A(()) 
A(()) 



A(()) 



A 
A 

A (()) 

A(0) 
A? 

A 
A.- 



A 

Ti? 
A(0) 



Intensity 






Intensity 


and 


Wave-length 


Substance 


and 


Character 






Character 


0000 N j 


6913.810 




0000 


0000 N 


6913.945 




000 


000 


6914.158 




0000 


000 N 


6914.337 s 


A(0) 


II 


000 N 


6914.668 




0000 


0000 


6914.823 s 


Ni 


4 


M 


6915.075 




0000 N 


0000 N 


6915.270 




0000 N 


0000 


6915.775 


A 


000 N 


15 


6916.136 


A 


000 N 


0000 N I 


6916.325 




0000 N 


0000 N 


6916.743 


A 


0000 N 


000 N 


6916.948 S 




2 


00 


6917.235 




000 N ' 


0000 N 


6917.710 


A 


000 Nd? 


0000 N 


6918.015 




0000 


0000 


6918.370 s 


A ro) 


9 


14 


6918.655 


A? 


000 


000 N 


i 6918.860 




0000 


15 


6919.250 s 


A (O) 


9 


0000 


6919.556 


A 


000 


000 N 


6920.430 




00 


0000 


6920.650 




0000 


0000 


6921.135 


A? 


0000 


0000 


6921.615 


A? 


000 


00 


6921.834 


A? 


0000 


M 


6922.238 


A? 


000 


000 


6922.548 


A? 


0000 


0000 


6922.735 


A 


000 


14 


6922.912 




0000 


000 


6923.553 s 


A (()) 


9 


0000 


6924.080 


Cr? 


0000 N 


000 


6924.427 s 


A(()j 


9 


000 Nd? 


6924.713 


A 


000 N 


000 


6925.134 


Cr? 


0000 N 


000 


6925.543 




I 


0000 


6925.752 




0000 


13 


6926.170 




0000 


0000 N 


6926.363 







13 


6926.660 




0000 


0000 N 


6926.850 




000 


000 N 


6927.020 


A 


00 


0000 


6927.520 


A? 


000 


000 N 


6927.948 




0000 


00 N 


6928.500 




000 


000 N 


6928.796 




0000 


0000 N ! 


6928.977 s 


A(()) 


4 


000 N 


6929.227 


A? 


0000 


0000 


6929.375 


A 


000 


II 

1 
1 


6929.560 

1 


A (wv) 


00 
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Intensity 






Intensity 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 






Character 






Character 


6929.840 S 


A(0) 


4 


6943.379 




0000 


6930.075 


A 


00 


6943.689 




0000 


6930.185 


A 


000 


6943.904 




0000 


6930.600 




0000 N 


6944.060 


A (wv) 


3 


6930.890 




00 N 


6944.510 




0000 


6931.355 




0000 


6944.861 




0000 


6931.575 


A 


00 N 


6945.135 




0000 


6932.012 


A 


00 


6945.477 




4 


6932.298 




0000 


6945.745 




0000 N 


6932.445 


A 


00 


6946.160 




000 N 


6932.765 




0000 


6946.638 




0000 


6933.024 




0000 


6946.860 


A(0) 





6933.305 




oN 


6947.191 




0000 N 


6933.469 




0000 


6947.406 




0000 


6933.715 




000 


6047.702 


A(0) 





6933.887 




2 


6947.782 s 


A (wv) 


5 


6934.075 


A (wv) 


2 


6947.863 


A wv 


00 


6934.325 




0000 


6948.146 




0000 N 


6934468 




0000 


6949.240 


A (wv) 


I 


6934.670 S 


A (O) 


2 


6949.310 


A (wv) 


I 


6934.870 




000 


6950.188 




0000 N 


6935.153 




0000 


6951.010 


A (wv) 


I 


6935.355 


A? 


000 


6951.518 




I 


6935.530 s 


A(0) 


2 


6951.900 


A? 


000 


6935704 


A? 


0000 


6952.593 


A 


000 N 


6936.075 


A 


000 N 


6953.337 


-,A (O) 


00 N 


6936.290 




0000 


6953.828 ) 
6954.020 s 


A (wv) 


I 


6936.755 




000 N 


A (wv) 


00 


6937.122 




0000 


6954.147 


A (( )) 


000 


6937.420 




000 N 


6954.718 


A ? 


0000 N 


6937.957 


A (wv) 


2N 


6955.307 




00 


6938.195 




000 


6955.507 


A 


0000 


6938.520 


A (wv) 


iN 


6955.915 


A (wv) 


000 N 


6938.727 




000 


6956.660 / 

6956.746 s 


A (wv) 


4 


6939.050 




000 


A (wv) 


I 


6939.460 




0000 


6957.675 


A 


000 


6939.875 


A (wv) 


2 


6957.985 




0000 


6940.030 




0000 


6958.753 


A? 


0000 


6940.270 




0000 


6959.704 s 


A (wv) 


3 


6940.436 


A (wv) 


2 


6960.105 


A (O) 


000 N 


6940.625 


A (O) 


I 


6960.590 




00 


6940.861 




0000 N 


6960.880 


A(0) 


0000 


6941.023 




0000 


6961.136 




0000 


6941.260 


A (wv) 


000 N 


6961.515 s 


A (wv) 


4 


6941.475 


A(0),A(wv) 


I 


6962.075 




0000 N 


6941.979 




0000 N 


6962.213 




0000 N 


6942.402 


A (wv) 


2 


6963.100 




000 N 


6942.630 


A (wv) 


I 


6963.900 


A 


000 N 


6942.746 




0000 


6964.447 




0000 


6943.083 




000 


6964.812 


A (wv) 


I 
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Wave-length 



6965.320 

6965.716 

6966.158 

6967.054 

6968.837 

6969.302 

6970.763 

6971.135 
6971.400 

6971.772 

6972.205 

6973.132 

6973.743 
6974.600 

6974.996 
6975.706 
6975.976 
6976.535 
6976.783 
6977.198 
6977.715 
6978.138 
6978.310 

6978.670 S 

6979.120 
6979.420 
6979.610 
6980.060 
6980.620 
6981.196 
6981.722 
6981.860 
6982.501 
6982.780 
6983.810 
6984.380 
6984.870 
6985.220 
6985.776 
6986.080 

6986.833 s 

6988.125 
6988.536 
6988.805 
6989.075 

6989.237 s 

6989.825 

6990.230 
6990.632 

6991.295 



Substance 



A 

A (wv) 



A 
A? 



A (wv) 



A? 

A (wv) 
A? 



A (wv) 

A 

A (wv) 
A (wv) 



A (wv) 

A? 
A (wv) 
A 



Intensity 

and 
Character 



000 N 

00 

000 

0000 

0000 

0000 

00 

O 

0000 

000 

00 

0000 

0000 N 

0000 

000 N 


0000 

000 N 
I 

00 

3 

0000 
0000 

IN 

2 

000 N 

0000 

I 
0000 N 

000 

I 

000 

000 N 

0000 N 

000 N 

0000 N 

0000 

oN 

0000 

000 

3N 

oN 

0000 N 



0000 

3 
000 N 

0000 

I 

000 



Wave-length 



6992.065 
6992.571 

6993.145 
6993.776 
6994.360 

6994.635 
6994.880 

6995.260 

6996.930 

6997.420 

6998.070 

6998.283 

6998.500 

6998.978 ) 

6999.223 ) 

6999.488 

6999.823 

7000.155 s 

7000.411 

7000.555 

7000.880 

7001.125 

7001.475 

7001.810 

7002.385 

7002.870 

7003.837 

7004.240 

7004.575 

7004.995 
7005.365 

7005.608 

7005.850 

7006.157 S 

7006.420 
7006.915 
7007.140 

7007.385 
7007.970 

7008.225 

7008.515 

7008.920 

7009.485 
7010.135 

7010.618 

7010.920 

7011.230 

701 1.590 s 

7012.130 

7012.490 



Substance 



A 

A (wv) 
A (wv) 



A? 
A? 
A 

A (wv) 
A (wv) 

A 

A 



A (wv) 
A (wv) 
A (wv) 

A 

A 

A 
A 

A 
A 

A 

A? 

A 

A (wv) 

A 
A 

A (wv) 



Intensity 

and 
Character 



000 N 

0000 

00 N 

2 

I 

0000 

00 

0000 

0000 

0000 

0000 

00 

0000 N 


2 

0000 
0000 

I 

0000 

0000 

00 

000 

0000 

00 

00 N 
0000 N 
I 
0000 N 

oN 

2 

oN 

0000 
000 

I 

000 Nd? 

000 

0000 N 
0000 N 
000 N 
o 

00 N 
0000 
000 N 
oN 
000 N 
0000 N 
000 N 
2 

0000 
0000 
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Intensity 






Intensity 


Wave* length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Charactei 


7012.880 




oN 


7037.800 


A 


I 


7013.550 




000 N 


7038.061 




0000 


7014.080 




000 


7038.202 




0000 


7014.810 




0000 N 


7038.500 S 




I 


7015.260 




000 


7039.040 







7015.560 


A 


000 N 


7039.560 


A 


oN 


7015.800 




0000 N 


7040.053 S 




I N 


7016.176 




* 0000 


7040.861 




0000 


7016.330 S 


■,A (wv) 


I 


7042.025 




00 N 


7016.675 s 


-,A (wv) 


3 


7042.745 




0000 


7017.020 




000 Nti 


7044.265 




0000 N 


7017.575 


.A 


00 Nd 


7044-777 




000 


7017-935 







7044.952 




00 


7018.250 




0000 


7045-313 




000 


7019.043 


A 


000 


7045-517 




0000 


7019.620 


A 





7046.056 




0000 


7020.445 


A? 


0000 

1 


7047-133 




00 


7020.900 


A 


000 


7047.631 




000 


7021.100 


A 


000 


7048.291 




0000 


7021.790 


A 


0000 


7049-273 




0000 


7022.302 




0000 


7050-783 


A? 


000 


7022.662 




000 


7051. 115 







7022.810 


A 


000 


7052.030 


A? 


0000 N 


7023.230 s 


• 


2 


7052.665 


A? 


000 N 


7023.550 




0000 


7053-070 




I 


7023.770 s 


A (wv) 


2 


7053-191 


A? 





7023.983 




0000 N 


7053-755 




0000 N 


7924.340 







7054.280 




000 N 


7024.660 




0000 


7054-970 


A 


00 N 


7024.913(3 
7025.140) 




I 


7056.210 




00 N 


A 





7056.750 




0000 


7026.660 


A 


00 


7057.260 


A 


oN 


7026.890 




0000 


7057.590 




0000 


7027.213 s 


-,A (wv) 





7057.820 




0000 


7027.740 s 


-,A (wv) 


2 


7058.186 




0000 


7028.115 


A 





7058.490 


A? 


000 


7028.466 




0000 


7059.825 




0000 N 


7028.860 




0000 N 


7060.314 




0000 


7029.260 


A 





7060.725 




iN 


7029.390 




00 


7061.780 


A 


00 N 


7029.975 


A 


0000 N 


7062.265 




0000 


7030.295 







7062.750 




0000 


7030.657 




0000 

1 


7063.255 




000 N 


7031.215 . 


A 


00 N 


7063.770 


A? 


oN 


7032.585 




I 


7064.400 




0000 


7034.360 


A? 


0000 N 


7064.917 


A? 


000 


7034.670 


A 


0000 N 


7065.496 




0000 


7035. » 70s 




2N 


7065.920 




I 


7036.129 




0000 


7066.495 




000 N(i? 


7037.465 


A 




1 


7067.210 




00 N 
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Wavc'length | Substance 



7067.742 
7068.265 
7008.685 
7068.870 

7069.350 
7069.820 
7070.934 
7072.130 
7072.720 
7073.070 
7073.890 

7075.188 
7075-«75 

7078.109 
7078.540 

7079.130 
7079.685 
7079.870 

7081.210 

7082.445 
7082.755 
7083.104 

7083.680 

7083.993 
7084.235 
7084.531 

7084.920 
7085.265 
70S5.8IO 

7086.590 

7087.008 

7087.550 

7088.099 

7088.430 

7090.000 
7090.660 

7091.430 
7091.640 
7092.220 
7093.120 

7093395 

7094.009 

7094.305 
7094-615 

7095.295 
7095.690 
7096.140 
7096.660 



A? 



A? 



1 

Intensity 1 






Intensity 


and 


Wave-length 


Substance 


and 


Character 1 

1 






Character 


000 N 


7097.395 




000 N 


000 Nd? 

1 


7097940 




0000 


1 

2 1 


7099.219 




0000 N 


000 N 


7099.812 




0000 N 


0000 N 


7100.415 




000 N 


0000 ' 


7100.960 




0000 N 


0000 


7102.222 




0000 N 


N ! 


7102.560 




000 N 


000 


7103.430 




000 


0000 


7105.422 




0000 


000 N 


7106.434 


A? 


000 Nd? 


0000 N 


7107.300 




0000 N 


0000 1 


7107.740 







0000 


7108.187 




0000 N 


0000 


7108.387 




0000 N 


000 N 


7109.310 


A 


000 Nd? 


00 N 


7110.700 




0000 N 


000 N 


71 1 1. 1 80 




I 


0000 


71 1 1.730 


A 


000 N 


000 N 


7112.199 


A 


0000 


000 


7112.450 







0000 N 


71 13.010 




0000 N 


0000 N 


7113-455 


A? 


00 N 


0000 N 


7113.700 




0000 


00 N 


7113-870 




0000 


000 N 


7114-313 


A? 


0000 


000 N 


7114.447 


A? 


0000 


0000 


7114860 




000 


OOGON 


7H5-444 


A? 


000 


2N 


7115-591 


A? 


0000 


0000 N 


7116.670 




0000 N 


0000 


7117.240 




000 Nd? 


00 


7117-549 




000 


0000 N 


7117.948 




0000 N 


0000 N 


7118.390 


A? 


000 


00 N 


7118.554 


A 


I 


0000 N 


7119-254 




0000 


2 


: 7119-955 




000 N 


0000 


7120.320 




000 N 


000 


7121-965 




0000 N 


000 N 


7122.484 




4 


0000 


7123.000 


A? 


0000 


000 


7125.269 


A? 


0000 


0000 


7126.414 


A? 


0000 


0000 


7127.087 


• 


0000 N 


0000 


7127.845 




oN 


0000 N 


7128.^90 


A? 


000 N 


' 


7128.8T0 




0000 N 


000 


7129-410 


A? 


0000 N 


0000 


7130.140 




0000 N 
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Intensity 






Intensity 


Wave-length 


Substance 


and 
Character 


Wave length 


Substance 


and 
Character 


7131.204 




3 


7164.725 « 


,A 


2 


7131.650 




000 N 


7165.018 




000 N 


7132.043 


A? 


0000 


7165.396 




0000 N 


7133.263 




I 


7i6«;.845 


A,. 


iN 


7133.660 




000 N 


7166.355 


A 


000 N 


7134.423 


A 


00 N 


7166.553 


A 


0000 


7136.120 




000 N 


7166.931 




0000 


7137.720 


A 


iN 


7167.305 


A 


000 Nd j 


7138.209 


A? 


0000 N 


7167.645 


A 


00 


7139.215 




000 


7168.170 


-,A 


4N 


7139.973 




0000 N 


7168.465 


A 


GOOD 


7140.568 


A 


000 N 


7168.748 


A 


0000 


7141.360 


A 


0000 


7169.017 


A 


0000 


7141.930 




0000 N 


7169.355 


A? 


00 


7142.451 


A 


0000 N 


7170.162 


A? 


0000 


7142.800 







7170.360 


A 


GO 


7143.257 


A 


I 


7170.619 


A? 


0000 


7143.660 




0000 


7170.833 


-,A 


I 


7144.229 




0000 


7171.130 


A 


0000 N 


7145.022 


A 


0000 


7172.250 


A 


300 N 


7145.615 




I 


7172.970 


A,- 


I 


7147.939 


A 


2N 


7173.200 




000 N 


7148.435 




3N 


7173.675 


A,- 


2 


7148.793 




0000 


7174.040 


A 





7148.995 




000 N 


7174.440 


A 





7149.574 




0000 


7174.930 




0000 N 


7150.100 


A? 


0000 


7175.580 


A? 


ooooNdr 


7150.450 


A? 


0000 N 


7176.225 


A.- 


I 


7150.947 


A 


I 


7176.430 


A 


I 


7151.442 


A 


I 


7176.719 




0000 


7151.765 




00 


7177.170 


A 





7152.375 




0000 


7177.390 


A 





7153.627 


A? 


0000 


7177.640 


A,. 


2 


7 1 54.030 




0000 


7177.915 


A 


2N 


7155.014 




0000 N 


7178.690 


A 


00 N 


7155.945 




oN 


7179.060 




0000 


7156.700 


A 


iN 


7179.570 


A 


000 


7157.438 




0000 


7179.910 




0000 N 


7158.084 


A? 


0000 


7180.300 


A 


000 


7158.790 




000 N 


7181.500 


A 





7159.045 


A 


oN 


7181.790 


-,A 


2 


7159.590 


A 


00 N 


7182.045 


A 


I 


7160.602 




0000 N 


7182.260 


A? 


00 


7161.154 




0000 N 


7182.658 


A 


0000 


7161.746 ' 




0000 N 


7183.089 


A 


0000 


7162.352 


A 


00 N 


7184.650 


A 


3 


7162.630 




000 N 


7184.785 




4 


7163.012 




0000 ! 


7185.205 




000 N 


7163.469 




0000 


7185.580 




0000 N 


7164.125 


A? 


000 N 

1 


7185.870 




0000 N 



' This is the beginning of the " a " group ; most of the atmospheric lines are pro- 
duced by water vapor, but as the identification is somewhat uncertain in many cases, 
and as some uf the lines may be due to other atmospheric gases, they have simply been 
marked A. 
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Intensity 






Intensity 


Ware- length 


Substance 


and 


Ware -length 


Substance 


and 






Character 


1 
1 

7209.780 




Character 


7186.405 


A 


4 


A.- 


3 


7186.655 


A 


5 


7210.679 


A 


000 N 


7187.280 


A 


2 


7211.473 


A 


I 


7187.645 


-.A 


5N 


7212.308 


A 


000 N 


7188.286 




0000 N 


1 7212.740 


A 


00 


7188.875 




0000 N 


7214.166 


A 


000 


7189.242 


A 


0000 


7215.042 


A,- 


000 N d 


7189.445 


A 


00 


7215-782 


A? 


000 N 


7189.740 




0000 


7216.482 


A 


000 


7190.159 




000 


7216.791 


A.- 


2 


7190.427 




000 


1 7216.927 


A? 


0000 


7191.755 


A.- 


6N 


7217.479 




0000 N 


7192.150 


A 


2N 


1 7218.323 


A 


000 N 


7192.745 


A 


iN 


7218.799 




000 Nd 


7193-039 




0000 


1 7219-337 


A 


0000 N 


7193-475 


A 


000 N 


7219.987 







7193-835 


A 


3 


7220.306 


A 


0000 N 


7194040 


A 


3 


7221.088 


A 


0000 N 


7194-655 




0000 


7221.492 







7194-871 




0000 


7221.870 


A? 


0000 


7195-290 


-.A 


2 


7222.691 




000 N 


7195.827 




0000 


! 7223.216 


A 


00 N 


7196.070 


A 


oN 


7223.930 S 


A 


3 


7196.716 


A? 


0000 N 


7224.414 




0000 


7197-300 


A 





1 7224.791 




000 N 


7197-515 


A 


I 


7225.356 




0000 


7197.698 


A 


000 


i 7226.522 


-,A 


000 N 


7198.145 


A 


iN 


7227.781 s 




3 


7198.705 


A 


2 


7228.468 


A> 


0000 


7199-152 




0000 N 


7229.013 


A? 


000 


7200.095 




000 


7229.424 




0000 


7200.378 




0000 


7232.520 s 


A 


I 


7200.665 


A 


2 


7233-170 s 


A. 


3 


7200.800 


A,- 


4 


! 7234-688 


A 





7201.460 


-.A 


4 


7235.01 1 


A 


2 


7201.728 


A 





7235-658 




000 N 


7202.485 




iN 


7236.142 




000 N 


7202.843 




0000 


7236.418 


A 


I 


7202.138 




0000 


7236.695 


A 


00 


7203.135 


A 


2 


7238.216 


A 


0000 N 


7204.577 


A.- 


5 


7239.281 


A 


0000 


7204.672 




00 


7239-765 




0000 


7205.022 




0000 


7240.149 


A 


I 


7206.692 


,A 


6 


7240.883 \ ^ 


A 


3 


7207.165 




0000 


7241.099 S ' 


A 


2 


7207.415 




00 


7243-750 \ ^ 
7244.004 S ' 


A 


I 


7207.715 




I 


A 


2 


7208.079 




0000 


1 7245-152 




00 


7208.511 




0000 


, 7245-Q59 


A 


2 


7209.427 




0000 


7246.457 

1 




0000 
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Intensity 






1 

Intensity 


Wave -length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


7247.091 




0000 


7277.469 


A 


000 


7247.494 s 


A 


iN 


7277.678 




2N 


7248.047 




0000 N 


7278.385 


A 


oN 


7249.244 


A 


oN 


7278.762 


A? 


000 


7249.5»I 




0000 


7280.042 


A 


ooN 


7250.511 


A 


iN 


7280.890 


A 


00 Nd 


7250.928 




00 N 


7281.913 




0000 N 


7252.032 




000 N 


7282.600 


A 


iN 


7252.355 


A 





7283.112 




000 N 


7252.664 


A 


2N 


7283.435 


A 


000 


7253.137 


A 


00 


7284.107 




0000 N 


7253-493 


A 


I 


7285.158 




00 


7254.002 


A 


I 


7285.576 


A 


000 


7254.576 




0000 


7286.249 




0000 N 


7254.940 




000 


7286.828 




0000 N 


7255.586 




0000 


7287.673 S 


A 


2N 


7256.422 




000 


7288.073 


A 


0000 N 


7257-392 


A 


000 


7288.416 




I 


7257.674 


A 


00 


7289.049 




00 


7258.226 


A 


iN 


7289.466 




oNd? 


7258939 




0000 N 


7290.087 


A 


DON 


7259.357 




0000 N 


7290.686 s 


-,A? 


3N 


7259.895 




0000 N 


7291.366 


A 


oNd? 


7260.462 


A 


000 Nd? 


7291.757 


A 


00 


7261.028 


A 





7292.025 




0000 N 


7261.310 




0000 


7292.409 


,A 


ON 


7261.808 


A? 


00 N 


7293.009 


-,A 


oN 


7262.260 


A 


I 


7293-372 


A 


000 N 


7262.576 




0000 


7293-655 


A 


00 


7263.277 


A 


000 


7294.166 




0000 N 


7263.640 


A 


0000 


7294.651 


A 


00 


7264.125 




0000 


7295.042 


A 


000 


7264676 


A 


00 


7295-325 


A 


I 


7264.892 s 


-,A 


2 


7295-903 


A 


00 N 


7265.431 




0000 N 


7296.536 


A 


00 


7265.868 s 


-,A 


5 


7299.917 ) 
7300.226 s 


A 


oN 


7266.441 




0000 N 


A 


iN 


7267.101 




0000 N 


7300.846 




000 N 


7268.865 




0000 N 


7301.169 




0000 


7269.566 




0000 N 


7301.599 




0000 


7270.065 ) 
7270.414 ) 


A 


00 N 


7301.801 




0000 


A 


000 


7302.394 


A 


00 


7273-255 s 


A?.- 


5N 


7302.906 


A 


000 N 


7273-941 




0000 N 


7303.162 


A 


0000 


7274.952 




0000 N 


7303.485 




2 


7275-675 




2N 


7304.078 




0000 N 


7276.083 


A 


000 N 


7304.468 s 


-.A 


3N 


7276.581 


A 


00 


7305-195 


A 


0000 N 


7276.810 


A 


00 


7306.878 




00 


7277-146 


A 


00 


7307.282 




0000 N 
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Intenftity 






Intensity 


Wave- length 


SabManoe 


md 

Character 


Wave-length 


Subataace 


and 

Character 


7308.253 




00 Nd? 


7316.223 


A 


000 N 


7309.047 


A 


I 


7317.II2 


A 


ooN 


7309.788 


A 


2N 


7317.61 1 


A 


ON 


7310^74 


A 


00 


7318.405 


A 


00 


7311.403 


-,A 


oNd? 


7319.015 


-.A? 


I 


7312.279 




0000 


7321.030 S 


A 


I 


7312.911 


A 


I 


7324.249 


A 


I 


7313.504 


A 


000 N 


7326.462 







7314.797 


A.- 


000 


7327.750 


A 


I 


7315.416 




0000 N 


7331.225 s 




iN 


7315.834 


A 




1 


1 

1 







CORRECTIONS AND ADDITIONS TO PROFESSOR H. A. 
ROWLAND'S TABLE OF SOLAR SPECTRUM WAVE- 
LENGTHS. 



The errors in wave-length have been carefully determined 
for the whole table, but the identification of solar lines with the 
lines of the elements in the spectrum of the electric arc has, at 
the present time, been carefully revised only from wave-length 
3722 to 4175. Therefore the corrections and additions to the 
identifications have been given only for the more important lines 
between these limits. A very few small solar lines have been 
added to the table. 

The changes in wave-length have been few, most of the 
changes in this table being additions to the identifications. 

FIRST PART. 





Corrections and Additions 








Intensity 






Intensity 


Page* 


Wave-length 


Substance 


and 


Wave-length 


Substance 


and 








Character 




— 


Character 


8 








2979.410^ 





8 


2980.080 




Nd 


2080.080* 




oNd 


8 


2983.764 




000 N 


2983.764* 




000 N 


8 








2985.769* 




000 


8 


2988.333 




000 N 


2988.333^ 




000 N 


8 


2988.873 




000 


2988.8733 




000 


8 








2989.378* 







9 


3003.773' 


Ni 


2 Nd ? 


3003.773" 


-,Ni 


2 Nd? 











3OIO.Q96' 




2 d 


M 


3077.295 s 


Fe 


3 


3077.295 I s 
3077.332 ) 


Fe 




14 


3077.332 s 




I 




I 


18 


3138.798 


Zr 


I 


3138.789 


Zr 


I 


21 


3177.633 


Fe? 


2 


3177.653 


Fe? 


2 


2.^ 


3195.705 s 


Ni 


2 


3195.705 s 


V-Ni 


2 


^3 


3200.407 




2 Nd? 


3200.407 


Y.. 


2 Nd? 


23 


3203.435 




I 


3203.435 


Y 


I 


24 


3216.807 




I 


3216.807 


Y 


I 


2^ 


3223.378 




I 


3223.378 


Mn 


I 


26 


3242.395 


• 


I 


3242.395 


Y 


I 



* The page numbers refer to the reprint of the Table, which will soon be ready for 
distribution. 
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CORRECTIONS TO ROWLANUS TABLE 



FIRST VkKX^ Continued, 





Corrections and Additions 








Intensity 






Intensity 


Page 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


30 


3286.784 







3286.754 


• 





30 


3289.498 




4 


3289.498 


Eb? 


4 


32 


3308.947 




5 


3308.947 


Co, Ti 


5 


32 


3309.065 


Co, Ti 


0000 N 


3309.065 




0000 N 


32 


3312.453 


Co 


2 


3312.453 


Ni 


2 


33 


3328.016 


Di? 


2 


3328.016 


V 


2 


33 


See note to 


3335.192.33 


35.350. etc. 


See note to 


3335.299.33 


35.350. etc. 


35 


3353.875 




4 


3353.875 


Sc,- 


4 


37 


3372.901 


Ti-Pd 


5 


3372.901 \.-^ 
3372.994 ) ' 


' Ti-Pd 


10 


37 


3372.994 




5 














* This is pro 


bably a stro 


ng titanium 










line which 


was measure 


d as double. 










but is proba 


bly a single 1 


ine reversed 










in the Sun. 






38 


3385.167 







3385.167 


Y 





40 


3407.937 


Di? 





3407.937 


Y 





43 


3443.791 


Co 


5d? 


3443.791 


Co, Ti 


5d? 


47 


3496.224 


Co 





3496.224 


Co, Y 





53 


3565-535 s 


Fe 


20 


3565.535 s 


Fe 


12 


54 


3572.712 


-.Sc 


6 


3572.712 


Sc,- 


6 


62 


3683.182 


Co 


3 


3683.182 ) 
3683.229 s 


Co 


3 


62 


3683.229 


Fe-v 


4 


Fe-Y 


4 


62 


3683.761 




2 


3683.761 


Fe 


2 


63 


3685.810 




0000 


3685.800 




0000 


63 


3694.344 




3 


3694.344 


Eb? 


3 


64 


3706.175 


Mn 


6d? 


3706.175 


Ca, Mn 


6d? 



SECOND PART. 



4 
4 
4 
4 
4 
4 
4 
5 



Page Wave-length 



3722.174 
3725.638 
3727.061 
3727.965 
3728.183 

3728.813 
37-^0.534 

3732.545 s 
.^737.059 s 



Substance 



Mn 



Ti-Fe 

Fe 

Ti-Fe-Co 

Ca-Mn 



Intensity 

and 
Character 



2 

3 

4d ? 
2 
1 

2 

3 
6 

5 



Corrections and Additions 



Wave -length 



3722.174' 

3725.638 

3727.061 

3727.965 
3728.183 

3728.813 

3730.534 
3732.545 s 
3737.059 s 



Substance 



Fe? 

Fe.- 

Fe. Ru-Mn 

Fe 

Ru 

Fe-Ti 

Fe. Ru 

Co, Fe 

Mn-Ca 



Intensity 

and 
Character 



2 

3 
4d 

2 
2 
2 

3 
6 

5 



See remarks at the beginning of this Table. 



CORRECTIONS TO ROWLAND'S TABLE 
SECOND PART-Con/.«i,^,/. 





C.^ 


imn. ODd Addill«l> 










, 


P>ec Wtvflcneih 


Subtuncc 1 sna 


Wavt. length 




a:^^. 




374.1-508 5 


Ve b 


374.-). 508 


Fe-Ti 






3743-626 


Tl 2 


3743626 








3745-617 


Ti tl 


3745-617 


Ti 






3745-717 s 


Ke )8 


3745-717 s 


Fe 






3746.058 s 


Fe )6 


3746.058 s 


Fe 






3746,191 


Ni lo 


3746.191 


Ni 






3753-732 


Fc-Ti 6 
( 


3753-732 
3758.26^ 


Fe-Ti 


6d? 




3758.269 


00 


.5758.375 s 


Fe 


!'5 




3758.375 s 


t"= '5 






( 




3759-215 


Zr , 1 


3759-215 


La. C 






3759-297 


La-fc 1 2 


3759-297 


Fe. C 






3767-493 


IN 


3767-493 


Ru,- 


IN 


8 ; 3787-304 


Fc-C I 


3787-304 


C-Fe 




s 3788.839 




3788.839 


Y 






3789-553 


Fe iN 


3789.553 


Fe,- 


2N 




3799-934 


V [ 


3799.934 








3800.046 s 




3800.046 


V 






3804.151 


Ke 




3804.1515 








3804.934 


FeCr-C 




3804.934 


Cr-C 






3807.6S. 


Fe 




3807.681 


V-Fe 




10 ' 38l'-945 


Fe 




3811.945 






.0 3812.033 






3812.033 


Fe 




n 3814.671 


Fe-C 




3814.617 


Co.Fe-C 




n 1 3817-523 


Co-Ti-C 




3817.523 


■C 




II 3824.441 






3824.441 


Fe 




12 3825.543 






3825.543 


Cr 




la 3826.555 






3826.55 s 


Cr 




11 3S27-7M 






3827.714 


Fe 




12 3829-617 


Ti-C 




3829.617 


Fe. Ti-C 




12 3829.72t' 


Fc-C 




3829.728 


-C 




12 3829.812 


Ti-C 




3829.822 


Mil. Ti-C 




12 ' 3831.002 


Fe 




3831.002 


C-Fe 




12 1 3833-026 




3N 


3833026 


-. Ni 


3N 


12 , 3834-ooiJ 


Mn-C 




38 34.006 


C-Mn-Rh 




12 ■ 3836.905 






3836.905 


Zr?. Ti 




II 3837.277 






3837.277 


Fe 




13 3843.854 






3843.854 


Co.- 




13 ; 3845-606 


Co.C 


«d? 


3845-606 


C-Co 


8<i? 




3849.501 




IN 


3849.501 


C-Cr 


IN 




3849.675 
3850.118 


Fe 




3849.675 
3850,118 


Cr 

Fe-Cr 


10 




3852.347 


Cr, C 




3852.347 


Cr.C 






3855-450 


V 




3855450 


Cr, V 






3855.547 




1 > 3855-547 


C,- 






3857.80s 


c? 


6-1? 3857-805 


Cr-C 


6d? 




3858,262 




I N 3858.262 


-, Ti 


■ N 


14 1 3860.767 


r.Ni 


3 N 3860.767 


Ni,C 


3N 


15 1 3866.577 


c- 


I 1 3866.577 


C-Ti 
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CORRECTIONS TO ROWLAND'S TABLE 



SECOND V\KX—CGuitnued. 





Corrections and Addi 


tions 








Intensity 






Intensity 


Paee 


Wave-Iengih 


Substance 


and 


Wave-length 


Substance 


and 






-C 


character 


386S.060 




character 


15 


3868.060 


2 


Fe, C 


2 


15 


3«73.o65 


-C 


2 


3873.065 


Fe-C 


2 


16 


3874.651 




2 


3874.651 


-.Cr 


T 

^ 


16 


3876.194 


Ke 


5 


3876.194 


Fe, V 


5 


16 


3879.331 


C 


I 


3879.331 


Cr, C 


I 


16 


3883-033 


C 


I 


3883.033 


C, Ti 


I 


16 


3883.426 


C- 


2 


3883.426 


C-Fe 


2 


17 


3884.748 


Ca 


I 


3884.748 


Co 


I 


17 


3885.364 


Fe, Cr 


2 


3885.364 


Cr 


2 


17 
17 


3886.568 


V 





3886.568 
3886.704 


La 
V 



000 


17 


3886.942 


Cr 


3 


3886.942 


Cr, Mo 


3 


' 17 


3889.374 




iNd? 


3889.374 


-. Ba 


iXd? 


17 


3890.068 




I 


3890.068 


Nd, Ce 


I 


17 


3890.707 




iN 


3890.707 


Nd,- 


iN 


17 


3891.918 







3891.918 


Ba 





17 


3892.069 


Fe 


4 


3892.069 


Cr, Fe 


4 


17 


3894.165 


Cr 


3 


3894.165 


Fe, Cr, V? 


3 


18 


3900.681 


r - Fe-Zr 


5 


3900.681 


Ti-Fe 


5 


18 


3902.002 




3 


3902.002 


Nd- 


3 


18 


3902.114 


Fe 


I 


'3902.114 




I 


18 


3903.090 


Fe.Cr 


10 


3903.090 


Cr,-Fe, Mo 


10 


18 


3903.302 




I 


3903.302 


Cr 


I 


18 


3903.398 




2 


3903.398 


V-Ce? 


2 


18 








3904.310 


V 


000 


18 


3905.017 




I 


3905.017 


Mn,- 


I 


18 


3905.146 




I 


3905.146 


Mn- 


I 


18 


3906.044 




3 


3906.044 


Nd,- 


3N 


18 


3907.807 




I 


3907.807 


Fe, Ti? 


I 


18 


3907.910 




I 


3907.910 


* Cr, Nd 


I 


18 


3909.976 


Fe 


5 


3909.976 


Fe, V 


5 


18 


3910.079 


Co-Ca 


3Nd? 


3910.079 


Ba, Co 


^Nd? 


19 


3913.609 


Ti-Fe 


5d? 


3913-609 


Ti- 


5d? 


19 


3921.105 







3921.105 


Nd 





19 


3921.188 


Cr-Nd 


3 


3921.188 


Cr- 


3 


19 


3921.855 


Zr-Mn 


4 


3921.855 


Ce, Mn-Zr 


4 


19 


3923.180 




I 


3923.180 


Pt, Ce 


I 


20 


3925.347 s 


Co,Fe? 


4 


3925.347 s 


Co, Fe?-V 


4 


20 


3928.357 


Cr? 


2Nd? 


3928.357 


-, Mn 


2Nd? 


20 


3929.363 


Fe-La-Mn 


2 


3929.363 


Fe-La-Mn-Co 


2 


20 


39:^9.497 


Co? 


I 


3929.497 




I 


20 


3933.523 




8N 


3933.523 




• '8N 


20 


3934.108 


Co- 


8N 


3934.108 


Co, V-Zr 


'8N 


20 


3934.174 




oN 


3934.508 


Ti. Cr? 


oN 


20 


3938.439 




2 


3938.439 


-.Cr 


2 


20 








* Mostly shad 


ing of K. 




21 


3941.323 




I 


3941.323 


Cr, V 


I 


21 


3941.637 


Cr 


3 


3941.637 


Cr, Nd 


3 


21 


3941.997 




I 


3941.997 


-Mn 


I 
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SEC( )ND PA k'l' - Cofiti fined. 











Corrections and Addh 


ions 








Intensity 


1 


Intensity 


I'agc 


Wavc-Iengih 


Substance 


and 
Character 

oN 


Wave- length Substance 


and 
Character 


21 


3942.157 


Mn?- 


1 

3942.157 V- 


ON 


21 


3943-721 




I 


! 3943.721 


V. 


I 


21 


394«.8i8 


Ti 


4 


1 3948.818 


Ti, V 


4 


21 


3951-219 


Cr 


I 


3951.219 Cr, Nd 


I 


21 


3952.103 


Mn- 


2 


3952.103 


Mn, V 


*2 


21 


3952.342 


Na? 





, 3952.342 


Nd 





21 


3952.754 


Fe 


4 


! 3952.754 


Ce-Fe 


4 


21 


3952.894 







! 3952.894 


Mn,Nd? 





. 21 


3953-043 


Mn 


3 


3953-043 




3 


21 








i ' This V line 
dorff. 


weakinVCl 


from Troms- 


22 


3955-524 




00 


3955.624 




00 


22 


3956.476 


Co,-Ti 


4 


3956.476 


Ce, Co-Ti 


M 


22 


^958.355 


Ti, Zr 


5 


3958.355 


Zr, Ti, Ce 


5 


22 


3959-972 




I 


3959972 


Ce,- 


I 


22 


3964.663 


Fe 


3 


3964.663 


Ce Fe 


3 


22 


3964.897 


Fe? 


oNd? 


3964.897 




, oNd? 


22 


3966.647 


Ni. Fe 


2 


3966.647 




2 


22 


3966.778 


Fe 


3 


3966.778 


Fe, Zr 


3 


22 


3968.350 




6N 


3968.350 


-,Zr 


'•6N 


22 


3968.854 


Fe? 


iN 


3968.854 




iN 


22 








' Ce and Co a 


faint side li 


ne. 


22 








"^ Mostly shad 


mg of H. 




23 


3968.886 




6N 


; 3968'886 




»6N 


23 


3970.419 




I 


3970.419 


Fe? 


I 


23 


3970.540 




2 


3970.540 


Fe 


2 


23 


3970.631 




I 


3970.631 


Ni 


I 


23 


3973.262 


Co 


I 


3973-262 




I 


23 


3973-796 


Fe 


I 


3973796 


Nd, V, Fe 


3l 


23 


3974-536 


Fe 


3 


3974-536 


Fe, Ni 


3 


23 


3974-637 


Ni? 


2 


3974-637 


2 


23 


3975-506 


Co- 


I 


3975.506 i Rh-Co. V? 


I 


23 


3977.009 


Fe 


2 


3977.009 


Nd-Fe 


2 


23 


3978.809 


Co, Cr 


3 


3978.809 


Co-Cr, Ce 


3 


23 


3979.664 


,-Co 


4 


3979.664 


Nd-Co 


4 


23 








* Mostly shad 


ing of H. 




23 








3V line weak 


in V CI. 




24 


3981.662 




GO 


3981.662 


-,Zr? 


00 


24 


3981.762 


Zr? 





3981.762 







24 


3982.630 


Ti-Mn 


2 


3982.630 


Ti 


2 


24 


3982.742 


Y 


3 


3982.742 


Mn-V 


3 


24 


3983-341 




2N 


3983-341 


-.Cr 


2N 


24 


3985-385 







3P^5.385 


Mn 





24 


3985-463 


Mn 


I 


39^5.41^3 




I 


24 


3985-539 


Fe 


5 


3985.539 


Fe 


3 


24 


3986.321 


Fe 


3 


3986.321 


Fe-Nd 


3 


24 


3988.114 







3988.114 


Eb? 


»0 


24 


3990.129 


Cr-Mn 


I 


3990.129 


Mn-Cr 


I 


24 


3991.690 


Co 





3991.690 


Co-Mn 
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CORRECTIONS TO ROWLAND'S TABLE 



SECOND VK\C^— Continued. 











Additions and Corrections 








Intensity 


1 




Intensity 


Page 


Wave- lengths 


Substance 


and 
Character 


1 >> ave-lengths 

i 
i 


Substance 


and 
Character 


24 


3991.830 


Co-Cr 


2 


3991.830 


Cr, Co 


2 


24 


3992.538 


Fe 


I 


3992.538 


Fe, Ce 


I 


24 


3994.092 


Cr 


I 


3994.092 


Ni? 


I 


24 


3994.160 


Ni 


I 


3994.160 


Cr 


I 


24 








"There is a 

3988.140, w 

1 due to erb 

not coincid 


strong metallic 
hich is suppose 
ium, but it is 
ent with the so 


line at 
d to be 
probably 
lar line. 


25 


4001.315 




3 


4001.315 


Mn,- 


3 


25 


4005.202 




I 


4005.202 


Fe 


I 


25 


4005.632 




I 


4005.632 


Fe 


I 


25 


4005.856 




3 


4005.856 


V '3 


25 








'This V line 
Tromsdorff 


is weak in ViCI from 

1 • 


26 


4009.694 


Fe 


I 


4009.694 




I 


26 


4010.327 


Fe 


I 


4010.327 


Ce-Fe 


I 


26 


4012.541 


Ti 


4 


4012.541 


Ti, Ce 


4 


26 


4017.620 


Ni? 


2 


4017.620 




2 


27 


4021.057 


Co 


3 


4021.057 


Nd-Co 


3 


27 


4021.893 


Ti 





4021.893 


Nd 





27 


4022.018 


Fe 


5 


4022.018 


Ti-Fe-V 


5d? 


27 


4023.533 


Co- 


3 


4023.533 


V, Co 


'3 


27 


4025.286 


Ti- 


3 


4025.286 


Ti-Ce 


3 


27 


4028.497 


Ti- 


1 

4 


4028.497 


Ti-Ce 


4 


27 


4028.912 


Fe-Ce 


I 


4028.912 


Fe 


I 


27 


4030.646 


Fe-Ti 


5 


4030.646 


Nd-Fe-Ti 


5 


27 


4030.878 ) 


Mn 


<4 


4030.878 ) 






27 


(4030.918) [ s 




M 


(4030.918) [s 


Mn 


3 lod? 


27 


4030.947 ) 


Mn 


(5 


4030.947 ) 






27 


4031.048 




2 


4031.048 


Fe? 


2 


27 


4031.865 


Fe-La 


2 


4031.865 


La,- 


2 


27 


4031.942 


Mn 


2 


4031.942 


Fe?,Nd,Mn,V 


2 


27 


4033.224 s 


FeMn 


« 7 d? 


4033.224 s 


Mn 


38d? 


27 


4033.337 




I 


4033.337 


Fe? 


I 


27 








'V line weak 
dorff. 


in V CI from 


Tromi- 


27 








3 Apparent d 
I sal in Sun. 


uplicity caused 


by rever- 


28 


4034.644 s 


Mn-Fe 


' 6d? 


4034.644 s 


Mn 


»b d 


28 


4036.923 




I 


i 4036.923 


V,- 1 I 


28 


4037.837 




I 


4037.837 


Ce.- 


I 


28 


4043.839 







4043.839 


Cr 





28 


4043.956 


Cr 





I 4043.956 


Ti 





28 


4044.644 




I 


4044.644 


-,Zr 


I 


28 


4045.371 


Mn 


I N 


4045.371 Ce, Mn 


I N 


28 


4045.748 




2 


4045.748 -, Zr, W? 


2 


28 


4047.338 


K? 


00 Nd ? 


4047.338 -K 


00 d 


28 


4047.461 


Fe 


2 


' 4047.461 Ce-Fe 


2 


28 


4048.224 




I N 


4048.224 Cr- 


I N 
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SECOND VK^I — Continued. 





Corrections and Additions 








Intensity 






Intensity 


Page 


Wave-length 


Substance 


and 
Character 


Wave-length 


Substance 


and 
Character 


28 








'Apparent du 
sal in Sun. 


plicity cause 


d by rever- 


29 


4049.822 




I Nd? 


4049.882 


-,Cr 


iNd? 




4052.603 


Mn 


2 


4052.603 


Mn, Fe 


2 




4052.650 


Fe 


3 


4052.650 




3 




4053.981 


Fe-Ti 


3 


4053.981 


Cr-Fe-Ti 


3 




4054.962 




2 


4054.962 


Fe 


2 




4055.189 


Ti-Fe 


3 


4055.189 


Ce-Ti-Fe,Zr 


3 




4058-372 


Co-Fe 


4 


4058.372 


Ti, Co-Fe 


4 


29 


4061.881 


Mn 


' (2 Nd 


4061.781 


Mn 


' 2 Nd 


29 


4062.105 




4062.105 




2 


30 


4064.361 


Ti 


I 


4064.361 


Zr-Ti 


I 


30 


4067.139 


Fe 


5 


4067.139 


Cr-Fe 


5 


30 




1 




4068.555 


Cr 


000 


30 


4069.761 




I 


4069.761 


V,- 


I 


30 


4071.680 


Fe 


I 


4071.680 


Fe, V 


I 


30 


4072.295 




00 N 


4072.295 


-,v? 


»ooN 


30 


4073.921 S 


Fe 


4 


4073.921 


Ce, Fe 


4 


30 


4078.515 


Fe 


4 


4078.515 


Zr-Fe 


4 


30 








*This line is 
solar spectr 


probably va 
um. 


riable in the 


31 


4080.368 


Fe, Nd 


3 


4080.368 


Fe, Nd, Cr 


3 


31 


4081.415 


Fe 


I 


4081.415 




I 


31 


4083.095 


Mn 


4 


4083.095 


V-Mn 


4 


31 








4084.300 


Cr 


000 


31 


4085.408 




I 


4085.408 


-.Ce 


I 


31 


4086.133 




I 


4086.133 


Fe? 


I 


31 


4091.109 




3 


4091.109 


Ce- 


3 


31 


4092.547 


Co, Mn 


3 


4092.547 


Co, Mn, V 


3 


31 


4092.821 


' V, Ca 


3d? 


4092.821 


'V, Ca 


3d? 


31 








' These lines 
of bands du 
probably be 
weak diluti 
the Sun. 


coincide wi 
e to calcium, 
come lines 
on of calciu 


th the heads 

The bands 

wing to the 

m vapor in 


32 


4096.262 


Fe 


2 


4096.262 


Fe. Nd 


2 


32 


4098.689 


«Ca? 


4 


4098.689 




4 


32 


4098.746 




2 


4098.746 


'-, Co? 


2 


32 








4101.531 




000 


32 


4101.840 




3 


4101.840 


Fe? 


3 


32 








4105.019 


Cr 


000 


32 


4107.649s 


Ce-Fe-Zr 


5 


4107.649s 


Ce-Fe 


5 


32 


4109.905 


»V 


2 


4109.905 


V 


»2 


32 








* One of the si 


rongest Van adiuni lines. 


33 


4III.O2I 


Mn 


I 


4111.021 


, Mn I 


33 


4III.I54 


Mn? 


I 


4111.154 




I 


33 


4116.707 


'V 





4116.707 


V, Fe? 





33 


4116.859 


Nd? 


I 


, 4116.859 




I 


33 


4116.974 




00 

r 


4116.974 


Nd? 


00 
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1 


Corrections and Additions 

1 








Intensity 




t 

Intensitv 


Pape 


Wave-length 


Substance 


and 
Character 

1 
I 


Wave-length 


Substance 


and 
Character 


33 


4119550 


Fe 


4119.550 


C?-Fe-V 


I 


ii 


4123.384 


M.a 


12 


4123.384 


M.a I 


33 


4123-539 


V 





4123.539 


Cr 


33 


4123.664 


Mn 


I 


4123.664 


Ce, V-Mn 


I 


34 


4126.200 


V 


000 


4126.200 




000 


34 


4126.344 


Fe 


4 


4126.344 


V-Fe ' 4 


34 


4I27.Q57 


Fe 


4 


4127.957 


Ce-Fe 1 4 


34 


4128.251 


V- 


6(1 


; 4128.251 


Ce-V,- 6 d 


34 


413I.27I 


Mn 


I 


4131.271 


Ce, Mn 


I 


34 


4132.235 


Fe 


10 


4132.235 


Fe-Co 


10 


34 


4134-5*^9 


V-Fe? • 


3 


1 4134-589 


Fe? 


3 


34 


4134.675 




I 


4134-675 


V 


I 


35 


4I37.8OQ 


Fe, Ce 


I 


4137.809 


Ce 


I 


35 


4140.400 


Fe? 





, 4140.400 


i 


35 


4140.558 




3 


i 4140.558 


-, Fe? 


3 




4141.809 


La 





4141.809 


-, La 


oN 










4141.910 


La 000 


35 


4143.664 




2 


1 4143.664 


-, Mo 2 


35 


4147.645 


Mn 


I 


4147.645 


j I 


35 


4147.677 




000 


. 4147.677 


Mn 00 


35 


4149.360 


Zr 


2 


j 4M9-360 


C, Zr 2 


36 


4150.964 


Ce 


ooX 


4150.964 


. 00 N 


36 


415I.I29 


Zr. Ti 


I 


415T.129 


Ce-Zr, Ti | i 


36 


4152.108 


Fe, La 


2 


4152.108 


F'e, La, Ce ! 2 


3(> 


4152.242 


Ce? 


I 


4152.242 


I 


36 


4154.265 




2 


4154. 26S 


-, Fe? 1 2 


3t> 


4162.623 




iN 


4162.623 


C, - ! iX 


37 


4162.825 




iN 


4162.825 


Ce, C iN 


37 


4163.818 


Ti. Cr 


4 


4163.818 


Cr-Ti,- ' 4 


37 


4165.550 


Fe 


3^i? 


4165.550 


C, Fe 1 3^ 


37 


4165.759 


Ce,- 


2 


4165.759 


-, Ce I 


37 


4167.737 




I Nd ? 


4167.737 


Y-Ru? iNd ? 


37 


4168.025 




2 


4168.025 


Ce-Fe 1 2 


37 


4168.133 


Ni 


2 


4168.133 


Ni, C '2 


37 


4171.854 » 


Cr.La. Mn. Ni,Fe 


2 


4171.854 


C, Fe ? 2 


37 


4172.211 


Al? 


I 


4172.211 


Al I 


37 


4172.296 


Fe 


2 


4172.296 


F-e-Ce 1 2 


37 


' Probably du 


e to some com 


mon im- 


^Note at bot 


torn of page 37 should^ 




purity of un 


known origin. 


IsitAl? 


be struck 


ut. The line 


is mostly if 




or Si? The 


gallium line is 


also in 


not wholly 


due to carb 


on (or cyan- 




this region, 


but I have no sp 


ecimen 


ogen). 








of gallium 


with which to d 


etermine 










its exact po 


sition. The Fe 


line is 










strong cnoii 


^h alone to ace 


ount foi 








3« 


11. 
4177.698 


Fe 


3 


4177.698 




3 


3« 


4177.772 


' 


3 


4177-772 


Fe* 


3 


40 


4207.506 


Fe 


iN 


4207.566 

! 


C 


iN 



♦See remarks at the beginning of this Table. 
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SECOND V\KY^ Concluded, 



Corrections and Additions 









Intensity 


Page 


Wave-length 


Substance 


and 
Character 


41 


4233-328 


Mn-Fe 


4 


42 


4239.890 


Mn 


3 


42 


4246.996 


Y? 


5 


45 


4280.027 




I 


45 


4280.374 




I 


45 


4285.966 




I 


45 


4288.310 


Ti 


I 


46 


4299.803 


Ti 


2 


46 


4304.729 




2 


56 


4455.980 


Mn 


2 


56 


4456.064 s 


Ca 


3 


56 


4459.525 


Fe, Cr 


I 


57 


4464.938 




I 


58 


4482.338 


-. Fe 


5 


59 


4497.023 s 


Cr 


3 


50 


4497.138 


Zr 





59 


4501.448 


Ti,- 


5 


62 


4546.129 


Fe, Cr 


3 


80 


4QI4.I50 




2 


81 


4934.214) 
4934.277 ) 


Ba 


3 


81 




4 


92 


5209.779 




0000 


96 


5328.696 


Fe 


2 


96 


5328.696 


Fe 


2 


109 


5646.039 




00 


110 


5682.427 




2 


III 


5693.330 




0000 


113 








114 


5788.990 


A(0) 


00 


114 


5789.418' 


A(0) 


od 


118 








118 


5896.155 


Na 


20 


118 


5896.351^7, s^ 




ooN 


120 


5918.635 


A (wv) 


4 


122 


5974.094 


N 


0000 


122 


5974.812 


N 


0000 


126 


6090.429 


Fe 


2 


120 


6252.773 s 




7 


131 


6298.666 


Co, A (O) 


2 


136 


6609.360 s 




3 


146 


7140.568 


A 


oooX 



1 
1 




Intensity 


j Wave-length 


Substance 


and 


4233.328 




Character 


Mn 


4 


4239.890 


Fe, Mn 


3 


4246.996 


'Sc 




«One of the 


strongest li 


nes in the 


spectrum of 


scandium. 




4280.027 


Fe,- 


I 


4280.374 


-.Fe 


iN 


4285.966 


Co 


I 


4288.310 


Ti, Fe 


I 


4299.803 


Fe, Ti 


2 


4304.729 


Fe,- 


2 


4455.980 ) 

4456.064 5 


Mn 


2 


Ca 


3 


4459.525 


Cr 


I 


4464.938 


Fe 


I 


4482.338 


Fe,. 


5 


1 4497.023 ) 
4497.138) 


Cr 


3 


Zr 





4501.445 


Ti,- 


5 


4546.129 


Cr 


3 


4914.150 


Ni 


2 


4934.214 Js 

j 4934.277 ) 


Ba-Fe ? 


6 






* This is prob 


ably a bariu 


m line with 


another nar 


rower line 


(probably 


iron) at the 


red edge. 




5209.779 




0000 


5328.696 


I'Fe 


5 


5328.696 


* Measured as 


double, but 


probably re- 


versed in 


Sun. 




i 5646.049 




00 


5682.427 


Ni 


2 


5693.350 




0000 


5754-222 


A? 


000 


5788.983 


A(0) 


00 


5789.415' 


A(0) 


od 


5889.972 


A (wv) 


iN 


5896.1550,33 


Na 


20 


5896.357 




00 N 


5918.635 


A (wv) 


4d 


5974.094 




ooooN 


5974.812 




ooooN 


6090.429 


Ti, V 


2 


6252.773 -s 


Fe 


7 


6298.666 


Ni, A (O) 


2 


6609.360 s 


Fe 


3 


7 1 40.560 


A 


oooN 



*■ 



